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ALLIED COOPERATES 

In spite of tremendous increases in the 
cost of labor and commodities, thousands of 
items in this book are being sold at below 
the current market. Hundreds of other 
items are being sold at prices that are still 
less than last year. How was this achieved? 
The answer is simple, huge contracts, huge 
purchases, made during the summer of 1933 
when radio prices were at their lowest in 
history. Merchandise which was purchased 
at last year's low record prices is being 
passed on to our customers at tremendous 
savings. Send for this Catalog now and 
save money. 



Here is the book that is mak* 
ing radio history. The most com- 
plete lines of quality radio sets, 
tubes, replacement parts, test 
equipment, and service men sup' 
plies, at the lowest wholesale 
prices. 



SEND 
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FREE 
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LEADERSHIP 

Thousands of radio dealers, service men, engineers and 
many broadcasting stations depend upon Allied for their 
radio needs. Allied consistently justifies this wide spread 
faith by offering a complete selection of high grade stand- 
ard apparatus that can be counted on for efficiency f long 
life and customer satisfaction — at the lowest possible 
prices. Allied's huge stock enables you to get unusually 
prompt and efficient service. This is the simple secret of 
our great repeat business. If there ever was a time that you 
had to decide carefully where your money will buy its full 
money's worth, it is now. Allied will continue to protect 
you against unwarranted price increases to the fullest 
extent of its power. Allied's low net cash prices mean low, 
and will continue to mean low. 



ALLIED RADIO CORP., 833 W Jackson Blvd.. Chicw. Ill 
Please send me Free your NEW 1934 Cotalof 



Na 



Address 

City 



State 



□ Serviceman □ Dealer □ Engineer D Experimenter 



Allied Radio 

CORPO RATION 

833 W. JACKSON BLVD. CHICAGO ILL. 



www.americanradiohistorv.com 



OPPORTUNITIES 

are many — ^ 

for the Radio 
Trained Man 




Don't spend your life slaving away in some dull, hopeless job! Don't he satis- 
fied to work for a mere $20 or $30 a week. Let me show you how to pet \our 
start in Radio — the fastest -growing, highest money-making game on earth. 

Jobs Leading to Salaries of $50 a Week and Up 

Prepare for jobs as Designer, Inspector and Tester — as Radio Salesman and in 
Service and Installation Work — as Operator or Manager of a Broadcasting 
Station — as Wireless Operator on a Ship or Airplane, or in "talking Picture or 
Sound Work — HUNDREDS OF OPPORTUNITIES for a real future in Radiol 

TenWeeks of Shop Training 

Pay Your Tuition After Graduation 

We don't teach by hook study. We train you on a great outlay of Radio, Television and Sound 
equipment— on scores of modern Radio Receivers, huge Broadcasting equipment, the very lat- 
est and newest Television apparatus. Talking Picture and Sound Reproduction equipment, 
Code Practice equipment, etc. You don't need advanced education or previous experience. We 
give you — RIGHT HERE IN THE COYNE SHOPS— the actual practice and experience 
you'll need for your start in this great field. And because we cut out all useless theory and 
only give that which is necessary you get a practical training in 10 weeks. 

TELEVISION ana TALKING PICTURES 

And Television is already here! Soon there'll be a demand for THOUSANDS of TELEVISION 
EXPERTS! The man who learns Television now can have a great future in this great new 
field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE 
and learn Television on the very latest, newest Television equipment. Talking Picture and 
Public Address Systems offer opportunities to the Trained Radio Man. Here is a great new 
Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn 
Radio Sound Work at COYNE on actual Talking Picture and Sound Reproduction equipment. 

PAY FOR YOUR TRAINING 



After You Graduate 

I am making an offer that no other school has dared 
to do. Fll take you here in my shops and give you 
this training and you pay your tuition after you 
have graduated. Two months after you complete my 
course you make your first payment, and then you 
have ten months to complete your payments. There 
are no strings to this offer. I know a lot of honest fel- 
lows haven't got a lot of money these days, but still 
want to prepare themselves for a real job so they 
won't have to worry about hard times or lay offs. 

I've got enough confidence in these fellows and in my 
training to give them the training they need and pay me 
back after they have their training. 

If you who read this advertisement are really interested 
in your future here is the chance of a life time. Mail the 
coupon today and I'll give you all the facts. 

ALL PRACTICAL WORK 
At COYNE in Chicago 

ALL ACTUXL. PRACTICAL WORK. You build radio sets, 
install and service them. You actually operate great Broad- 
casting equipment. You construct Television Rece ving Sets 
and actually transmit your own Television programs over 
our modern Television equipment. You work on real Talk- 
ing Picture machines and Sound equipment. You learn 
Wireless Operating on actual Code Practice apparatus. We 
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don't waste time on useless theory. We give you the prac- 
tical training vou'll need— in 10 short, pleasant weeks. 

MANY EARN WHILE LEARNING 

You get Free Employment Service for Life. And don't let 
lack of money stop you. Many of our students make all or 
a good part of their living expenses while going to school 
and if you should need this help just write to me. Coyne 
is &3 years old. Coyne Training is tested — proven beyond 
all doubt. You can find out everything absolutely free. 
Just mail coupon for my big free book! 

H. C. Lewis, Pres. RADIO DIVISION Founded 1899 

COYNE Electrical School 

500 S. Paulina St., Dept. 93-8H, Chicago, 111. 

Mail Coupon Today for All the Facts 



H. C. LEWIS, President 

Radio Division, Coyne Electrical School 

Soo S. Paulina St., Dept. 93-8H, Chicago, 111* 

Dear Mr. Lewis: — Send me your Big Free Radio Book, and 
all details of your Special Offer. 



Name 

Address 

City State 
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IN OUR NEXT FEW ISSUES: 

HOW TO MAKE THE RADIO "GROWLER." While the equipment 
for the radio "growler" is quite simple and, in fact, is familiar to 
every experimenter and radio Service Man, the tests possible with 
this simple apparatus are really astounding. After you have read 
the article, or perhaps even before, you will dig down into your 
"junk box" and start collecting the parts needed to make this test 
unit. The apparatus Is so useful that even "Ye Editor" bent his 
venerable head into "ye junk box" to make one. 

AN ULTRA-MODERN SET ANALYZER. The author of this article 
used seven different commercial makes of analyxers, in his work 
as Service Man for a Metropolitan servicing firm, and learned 
the advantages and shortcomings of each, in the course of servic- 
ing over 5,000 "sick" sets, before he designed the unit which will 
be described. The purpose of designing this unit was to avoid 
the failings of the available commercial units. If you are a 
Service Man and work day-in and day-out with sets that have gone 
"hors de combat," you are naturally interested in having the best 
equipment available. You should read the description and instruc- 
tions for making this analyxer without a fault. 



RADIO-CRAFT is published monthly, on the fifth of the month preceding 
that of date; its subscription price is $2.50 per year (In Canada and 
foreign countries, $3.00 a year to cover additional postage.) Entered at 
the post office at Mt. Morris, Ilk, as second-class matter under the act of 
March 3, 1879. 

Text and illustrations of this magazine are copyright and must not be 
reproduced without permission of the copyright owners. We are also agents 
for WONDER STORIES and EVERYDAY SCIENCE AND MECHANICS. Sub- 
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I will help You 

start a Spare Time or Full Time 

Radio Service Business 

without capital 




Here are a few examples 
. of the kind of money 
I train my&oys io make 



$50 to $75 a Week 

^^^■^t 'The National Rndio Institute 
^^^m^ put mo in a position to make 
^BfjP \ more money than I ever made 
£m in S 00 ^ times. I am in the 
g U^p radio service business for my- 
X^Q^^T se '^ where it is possilile for 
S^jPJ me to mtike from $50 to $75 
a week. Service work has in- 
creased hoc. use people, who in norma! times 
would huy a new Itariio. now are contents! to 
have i he old one 'pepped up'." — BKltNARD 
C0ST\, 150 Kranklin St., Brooklyn, N. Y. 

$$00 a Year Extra in 
Spare Time 

"Although only doinc spare £ Jf \ 
time K.-idio work, I jv^rajfed 
al»out $500 extra a year in ad- 
dition to my regular income. 
Full-time Kadio work would net 
me many times that amount. My 
example and that of hundreds of other 
X. H. I. graduates should convinro anv 
skeptical pers.>n of tin- xuiwrinrifv of 
N. H. I train in jr. - ' — E1)\V\A Rl> ||. V.WV- 
CETT, Slough Road, Ladner, B. Canada. 

Averages $80 per 
Month in Spare Time 

"I ;im trettinG: nlonpr Well in 
my Kudio work, always beiusr 
kept very busy. Since enroll- 
ing I h:ive averagtil around 
$80 a month working on Kndio 
just part tim«\ since I uni 
still holdinir d.»wn mv regular 
job." — JOHN B. JU0RISSETTE. 73:1 Sonier- 
ville St. Manchester, N. II. 

My Free book gives you many more 
letters of N. R. I. men who have 
made good in spare time or full 
time businesses of their own 



J. B. SMITH, President 
Xationul Radio Institute 

The man who has directed the 
Home-Study Training of more 
men for the Radio industry than 
any other man in America. 





SPECIAL Radio Equipment 
for Broad Practical Experience 
Given Without Extra Char ge 

My Course is not all theory, ril show you how 
to use my sih-cIhI initio euuipnunt for oomluftlnk' 
experiments and huiidhiK i mujta which Illustrate 
important principle* used In welt well-known sets 
as W'fstinslioUbe, General Klceirir. Philiu. ICC. A.. 
Victor, Majeslie. and others. Yon work out with 
your own I in nib many of the 
things you read in our les.son 
books. This T»0-5H method of 
training makes learning at 
home easy, interesting, fas- 
cinating, intensely 
praelir-ul. You learn 
how *ets work, wliy 
tlicy work, iiow to 
make (herji work. 




Free Book Tells How 
Mail Coupon! 

The world-wide use of Kaolin sets for homo 
entertainment tins made many opportunities 
for you ro have n s|>;i i-e-t inn nr full-time 
Uadio business of your own. 1 ;rive you in- 
st met ions curly in your i'nur»' for (loin;? 2S 
ICadio jobs common in almost every neijrhhor- 
lMMrtC. Manv N. It. I. mc.it make *j. $10. Sir, n 
week extra in spare time almost at once. 1 
show .vim how to install and service all typos 
of receiving sets. 1 ;rive you Itadio equipment 
and iustnii'tiofis for conihirtinp experiments, 
for building eimiitH and testing equipment, 
and for making tests that will jrive ymi broad, 
practical Itadio experience. Clip the eotipnr? 
below and ^ r et my free U4-paju r e book. "Itieh 
lie wards in Itadio'- it ifives von a full story 
of the success of N. It. I. students and gradu- 
ates, and tells how to start a spa re- time or 
full-time Itadio business on money made in 
spate time while learning. 

Many N. R. I. Men Make $5, 
$10, $15 a Week Extra in 
Spare Time Almost at Once 

Many of the seventeen million sets now in 
use are only ur> per cenl to 40 per cent effi- 
cient. ] will show voii how to cash in on 
this condition. I will show you the plans 
and ideas tlmr have can bled many others to 
nnike So. $Hi. $lfi a week in spare time while 
learning. Kord 11. Lcary, lfiStf Davison llnail. 
I'lint, Mich., wrote: -'Sly part-time earnings 
while taking the N. H. 1. Course were $051." 

Get Ready Now for a Radio 
Business oS Your Own and 
{or Jobs Like These 

Tirondcnst ittg stations use engineers, opera- 
tors, station managers, and pay up to $r>.000 
a year. Itadio ntaiiufact ni-ers use testers, in- 
spectors, foremen, engineers, servicemen and 
buyers, and pay uji \r, $7.r>o0 n year, kmlio 
dealers nud jobbers employ hundreds of ser- 
vicemen, salesmen, managers, and pay up 
to $. r i t 000 a year. Radio operators on ships 
enjoy life, fsee the world, with board and 
lodging free, and fret pood pay besides. My JJB 
book tells you of the opportunities in 
Radio, Set Si-rvicintf, Aircraft Kndio. Tele- 
vision, Police Kudio, Short Wave, and other 
fields. Cet it. 



I Will Train You at Home 
in Your Spare Time 

Hold your job until you're ready for another. 
Itlvc me only part of your spare time. Von 
do not need' a high school or college educa- 
tion. Hundreds with only a common school 
education have won bigger pay through 
X. It. I. J. A. Vaughn jumped from |.*?o to 
$10n a week. .1. K. MrLnunne increased his 
earnings 100 per rent. The National Kadio 
Institute is the Pioneer and World's Largest 
organization devoted exclusively to training 
men and young men by Home Study for good 
jobs in the itadio Industry. 

You Must Be Satisfied 

I will give yon an agreement to refund every 
penny of your money if you are not satisfied 
with my Lessons and Instruction Service 
when yon complete my Training. And I'll 
not oni.v give you thorough training in Radio 
principles, practical experience iti building 
and servicing sets, but also Advanced Train- 
ing in any one of live leading branches of 
Itadio opportunities. 

Free Book of Facts 

Mall the coupon for 
"'It i eh Ite w a rd s in 
Kadio." It s free to 
any ambitious fel- 
low over I 7i yen i 
old. It tells you 
ahnur. Radio's spare- 
time nud full-time 
opportunities ; nbotit 
my rrninhvtf : what 
others who have 
taken it are doing 
and making. Mail 
coupon now. 



my new book 
It points out 
what Radio 
Offers You 




J.E.SMITH Pres. 

Dept. 3NX, 

National Radio 
Institute, 

Washington, (i 
D.C. J 




Special FREE Offer 

Ael nuw ami rereive in addition to m.v big free 
book. " Itlch Itewards 
in Itadio." this Ser- 
! tire Manual on D.C. 
A.C.. arid Mattery op- 
1 erated sets. Only my 
student* i-otil 1 have 
thi* lunik in die pa*t. 
Ourcijinlnc hum, 
noises of all kinds, 
failing signals, broad 
InninK- howls ami os- 
cillations. iKior dis- 
tance reecptlon. dis- 
torted or mutTled sig- 
nals, mid other vital 
in fun nation la con- 
tained in it. Mail 
coupon for free copy. 



THIS COUPON IS GOOD 
FOR ONE FREE COPY OF 
MY NEW BOOI 





.1. K. S.MiTit, President, 

National Hadio Institute, Dept 3NX, 

Washington, D. C. 

Pear Mr. Smith: I want to take advantage of your 
K|iei lal Otter. Send me your t«o book*. 'Trouble Shoot - 
iiit' in D.C A.C and i'.iitter>- Set*" and "1th h lte- 
uards in Itadio.' I understand this request does not 
obligate me. (Please Print Plainly.) 

Name Age 



The Famous Course That Pays For Itself 



A (f dress 
¥ City 



..State 



M 
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YOUR COPY OF 

THE 1 9 3 4 

OFFICIAL RADIO SERVICE MANUAL 

IS READY! 



THE necessity of GERNSBACK 
Manuals in the radio field has boen 
shown by the fact that the total 
sales of the first three OFFICIAL 
RADIO SERVICE MANUALS, includ- 
ing the new CONSOLIDATED EDI- 
TION, now exceed 80,000 copies. 
Radio Service Men and 
others engaged in various 
branches of radio know the 
importance of such books, 
and how they must depend 
upon them for reliable in- 
formation. Whether for 
public-address work, tube 
information or a circuit 
diagram, the material 
needed is certain to be 
found in one of the OF- 
FICIAL RADIO SERVICE 
MANUALS. The GERNS- 
BACK Manuals have been 
constantly used in refer- 
ence work by leading radio 
set manufacturers, mail- 
order houses, jobbers, deal- 
ers and, most extensively, 
by Service Men, for whom 
these books are invaluable. 

In the planning of the 
1934 OFFICIAL RADIO 
SERVICE MANUAL many 
things have been taken into 
consideration. First, how we 
could reduce our own costs, 
and in turn pass these sav- 
ings on to our readers. 
Second, what information 
not contained in previous 
editions of the Manuals 
must be incorporated in 
the 1934 edition and would 
be of utmost importance to 
its users. Third, what ad- 
vance information we could 
print that would be useful 
in the future. I 

After careful analysis we 
found that the total cost of producing 
the 1934 Manual would be consider- 
ably less than in former years, and 
that at this time we could reduee the price 
of the book to our readers. The Fourth 
Edition of the OFFICIAL RADIO SERV- 
ICE MANUAL will sell this year for $3.50, 
The book will be published like the 1933 
Manual — the volume will be sent to you 
complete. As usual, we urge that all our 
readers place their order early st> that 
they will pet a copy of the first printing. 
Usually, at the last minute a tremendcus 
number of orders come to us and quite 
often orders are held up while the book 
is going through a second printing. 



In preparing this new edition many of 
the outstanding problems of the Service 
Men have been considered — methods of 
servicing, the new equipment constantly 
needed to cope with new tubes and sets, 
and the other fields of radio, such as pub- 
lic-address systems, short waves, auto radio 
and others. 



Contents of the 1934 Manual in Brief 



# Diaqramt and tervice notes, more complete than ever before In 
any MANUAL Not merely the schematic hook-ups will be found, 
but also chassis drawings showing parts layouts, positions of trim- 
mers, neutralizes, etc. 

# Voltage readings for practically all sets, as an aid in checking 
tubes and wiring. 

# All values of intermediate-frequency transformers used in super- 
heterodynes, with the manufacturers' own suggestions as to correct 
balancing, 

9 Detailed trouble-shooting suggestions and procedure as outlined 
by the manufacturers' own engineers — in other words, authentic 
"dope" right from headquarters. 

# Values of all parts indicated directly on all diagrams. WE WILL 
POSITIVELY NOT INCLUDE DIAGRAMS FOR WHICH PARTS 
VALUES CANNOT BE OBTAINED. 

0 A special section for reference to A.C.-D.C. cigarboi midgets. 
£ A special section for reference to automobile radio. 

# A special section for reference to public-address amplifiers. 

# A special section for reference to short-wave receivers. 

# A special section for reference to remote-control systems, 

# A complete compilation of radio tube data, covering both the 
old and the many new types. 

9 A special section devoted to test equipment, analyzers, etc., with 
full diagrams and other valuable information. 

# A complete list of American broadcast stations with their fre- 
quencies in kilocycles; extremely useful in calibrating and checking 
test oscillators and in calibrating receivers. 

0 Free Question and Answer Service, the same as in our last two 
Manuals. 

0 No theory; only service information In quickly accessible form. 
0 Absolutely no duplication of any diagrams; nothing that appeared 
in any of the previous Manuals will appear in the 1934 MANUAL. 
This w« unconditionally guarantee. 

9 A handy, easily-consulted master Index making ft easy for you 
to find almost anything pertaining to your service problem in- 
stantly. This index will include all the diagrams published In all 
the previous GERNSBACK Manuals, as well as the 1934 diagrams. 
A big convenience and time saver! 



As in previous years, the 1934 Man- 
ual will also include a FREE QUESTION 
AND ANSWER SERVICE. In each book 
will be found 2o coupons, which en- 
title you to free consultation on any radio 
service topics. These coupons give you a 
complete mail service — questions on servic- 
ing and operating on any set or circuit 
are answered promptly and ac- 
curately by the editors. Re- 
member that, at the regular 
rate of 25c per question which 
is usually charged by radio 
magazines, this service alone 
is worth $6.00. And for the 
Manual, we charge only $3.50. 

It is quite evident that the 
1934 Edition of the OFFICIAL 
RADIO SERVICE MANUAL 
will be a decided improvement 
over previous volumes, and 
will even surpass the high 
standard of the former Man- 
uals. 



ORDER YOUR COPIES NOW 

It is important to every 
Radio Service Man and Dealer 
that he receive his copy of the 
1934 OFFICIAL RADIO 
SERVICE MANUAL as soon 
as it is published. The now 
book will prove itself to be in- 
valuable as those volumes of 
previous years. The book as 
usual comes to you postpaid 
and free of additional charges. 

No need to delay sending us 
your order — the 1934 MAN- 
UAL, like its predecessors, is 
a necessity in your business. 
We strongly advise you to or- 
der your copy today, a nil then 
you will be certain to get one 
from the first printing of the 
book, The l!i:t4 Manual is now- 
ready for delivery. 

Mail the coupon today. 



The illustrations in the 1934 Manual will 
be more explicit than before; inasmuch as 
the diagrams will not be limited to the 
schematic circuit, but other illustrations 
will show the parts layout, positions of 
trimmers, neutralizers, etc. There will be 
hundreds of new circuits included, and not 
one from any previous edition of the man- 
uals will be repeated. This we uncondition- 
ally guarantee. 

The number of pages in the new Manual 
will exceed 400, with hundreds of illustra- 
tions, including diagrams, charts, photos, 
picture layouts, etc. The size of the Man- 
ual will be the same as that of the former 
volumes— 9x12 inches, with a flexible, 
loose-leaf binder. 



GERNSBACK PUBLICATIONS, Inc. j 
96-98 Park Place, New York, N. Y. j 

Gentlemen: Enclosed you will find my i 
remittance of $3.50 for which you are 
tit s**nd nil', tmiitittff prrptihL Odc t'opv 
of the i * 4 OFFICIAL KAUIO SKU- 
VH'K MAXTWL. r^'iul remit Inn. e by 
clu'ck or money order ; ( n' registi-r let- 
ter if it contains ensdi, currency or un- 
us"d l". S, postage slumps.] j 

i 

Name „ 

I 

Address 



I 
I 

City State 
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. . . say these 30 

Leading Radio 
Manufacturers 

. - to their 40,000 

DISTRIBUTORS 
and DEALERS 

throughout United States 
and Canada 



AMERICAN BOSCH 
AMERICAN TELEVISION 
ARCTURUS TUBES 
BALKEIT • BRUNSWICK 
CAPEHART 
CLOUGH-BRENGLE CO. 
CROSLEY • CLARION 
DeFOREST • ECHOPHONE 
FADA • GREBE • HOWARD 
HAMMERLUND * HICKOK 
INTERNATIONAL 
RESISTANCE CO. 
KENNEDY • KOLSTER • LYRIC 
MAJESTIC • PHILCO 
RADIO PRODUCTS CO. 

SANGAMO ELECTRIC 
SENTINEL • SHELDON 
SILVER- MARSHALL CO. 
STEWART RADIO 
STEWART- WARNER 
STROMBERG-CARLSON 
UNIVERSAL MICROPHONE 
ZENITH 

The need for men, PROPERLY trained, is one 
of the Radio Industry's major problems, today. 

In fact, the very future of the Radio Industry 
is dependent on the industry having available, 
at all times, an adequate supply of PROP- 
ERLY trained men to install and service — 
not Only the present-day highly complicated 
Radio and Electronic equipment — but the still 
more complicated equipment that will be 
brought out by the Industry, from time to time. 

The above manufacturers all realize this. 
They know that under such circumstances, no 
ordinary Radio Training is going to give them 
the type of "trained" man they want. Only a 
Training that is right- up. to -the -minute* and 
properly prepared, highly practical, and prop- 
erly supervised, will answer their purpose. 

Radio and Television Institute home-training 
has successfully met their every test. That's 
why these manufacturers recommend R. T. I. 
Training, not only to their own men, every, 
where — but to all men who want to get some- 
where In Radio. 

^Th»» «ntir* «dv«rtt»«ment approved by the 
abov* thirty two manufacturers* 

Copyright 1933 by R.T. I. 



ENGINEERS 




LET THESE ENGINEERS RIGHT 
FROM THE HEART OF THE BIG 
RADIO INDUSTRY 7™l». 

IlJotl air t4um>& frrr 

GOOD PAY RADIO WORK 



To the man who wants to make $35 to $75 a 
week and more — Here's a Message for You t 

"The great Radio industry, todays 
more than ever before — is on the look* 
out for PROPERLY trained men to fill 
its more responsible jobs. These are 
the better -paying jobs in Radio . . . 
jobs which give steady work at good pay, 
as a starter/ and an early advancement 
to still better-paying jobs,as a future/' 

HERE, THEN, IS REAL OPPORTUNITY 

But to qualify for these better-paying jobs, 
men must be PROPERLY "trained"— they 
must know the theory of Radio, as well as 
the practical side, and be able to teach 
other men some of the things they know. 
The Radio Industry, itself, has no time to 
train these men. That's why the Radio & Tele- 
vision Institute, of Chicago, is doing the job. 
You'll be trained at home — in your spare 
time — easily and quickly, and at a cost of 
only a few cents a day. And as you are 
taught to "earn as you learn" — R. T. I. 
Training need cost you nothing. 

R.T.I. TRAINING IS "SHOP TRAINING" 
FOR THE HOME 

It comes to you right from the Radio Industry 
— right out of the factories where Radio sets 
and other vacuum-tube devices are made. It 
was planned andprepared for you bybig radio 
engineers IN these factories, most of whom 
are the Chief Engineers of these great' Radio 
plants. And NO w these same engineers are 
actually supervising R. T. I. Training. Which 
means that trained the R.T.I, way, you'll be 
trained as the Radio Industry wants you 
trained — just as the Radio Industry, itself, 
would train you if it was doing the job. 
You learn by doing, of course, because that's 
the Shop Way of teaching. But you also learn 
the theory of Radio — without which you 
can't hope to go far, or make much money, 
in this great industry. 

ELECTRONICS— SOUND PICTURES 
P. A. SYSTEMS— PHOTO CELLS- 
TELEVISION — all included 

Radio service is just the starting point in R.T. I. 
Training. From there we take you up through 
the very latest developments in Radio, and 



then on into the new and larger field of 
Electronics — Sound Pictures, Public Address 
Systems, Photo Cells, and Television. This 
feature alone makes R.T* I. the outstanding 
home training in Radio. 

YOU GET "QUICK RESULTS" 

C. E. Head, 431 Third St., Alexandria, La., 
Says: "Made my first money 11 days after 
starting your training— cleared $14*25." 

Frank E. Klemann, Lisle,lll., writes : " Doubled 
my pay in less than six months." 

Harry L. Stark, Ft. Wayne, Ind., writes: 
"Now making three times as much money as 
I was making when I started your training." 

So, if you want to get out of a small pay, no- 
future job, and into good pay, big -future 
work — get into Radio. But let these big 
engineers direct your training. 

MAIL COUPON FOR 
FREE BOOK 

Let me tell you more 
about this amazing- 
ly easy Shop-Type 
home-training, 
and more about the 
wonderful opportuni- 
ties for the R. T. I. 
TRAINED man in this 
—the world's fastest 
growing industry. Everything is fully explain- 
ed in my big, new booklet . . . "RADIO'S 
FUTURE, AND YOURS." Send today for 
your copy. The book is free. 

Ray D. Smith, President, 
Radio and Television Institute, Chicago 

1 
I 
I 




Ray D. Smith, President, 
RADIO and TELEVISION INSTITUTE, (R.T.I.), 
21 30 Lawrence Ave., Dept. 69 ( Chicago, III. 
Without obligation of any kind please send me a | 
copy of " Radio's Future and Yours." I am inter. I 
estcd in your home training and the opportunities I 
you say exist in the great field of Radio for the J 
R.T.I. Trained man. 



Name... 
Address . 

City 



. State _ 
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SERVICE EftlfilMEERS 



POWER UNIT EMERGENCY STOCK 



Only Four Models cijriSlJntfatfa J 
FOR 90% OF ALL RADIOS - 71 - 



FULL DIRECTIONS WITH EACH UNIT 



Radio Service Engineers now 
can give prompt service in cases 
of trouble in transformers — the 
heart of the radio. To meet this 
urgent demand for immediate 
service on proper replacement 
transformers, the GENERAL 
has developed four models 
of "MULTI-TAP" UNI- 
VERSAL POWER TRANS- 
FORMERS, to service over 90% 
of all models of Radios — "or- 
phaned" and current models. 

110-120 V. 50-60 cy. 
220-240 V. 60 cy. 
115 V. 25 cy. 



MULTI-TAP 



UNIVERSAL POWER TRANSFORMERS 

(Patent Applied For) 



Foreign, and other radio servic- 
ers far from manufacturing mar- 
kets, find "Multi-Tap" Univer- 
sal essential to satisfy their 
trade. These units are fully 
shielded, designed for meeting 
the specification of radios having 
Underwriters Laboratory ap- 
proval. This is very important 
as many states now require such 
approval to protect the set own- 
er's fire insurance policies. The 
shells are easily snapped off and 
on — are insulated inside to in- 
sure against short-circuiting the 
terminals. Furnished in dull 
satin black finish, unless other- 
wise ordered. 

'MULTI-TAP" UNIVERSAL POWER TRANSFORMERS' ELECTRICAL CHARACTERISTICS 




( For 4 Tubes ) 

2- 24, 27, 35, 55, 56, 57, 58. 2A6, 2A7, 2B7, 90 

and 1-45, 46, 47, 59, 2A3, 2A5 2.5vC.T. 5.25 

1- 80, 80M, 83, 5Z3 5.0v — 3.0 Amp 
or 1-82 2.5v — 3.0 Amp 

High Voltage 650 volts C.T. at 50 MA 

i For S or 6 Tubes ) 

3- 2 6s 

or 3-24, 27, 35, 55, 56, 57, 58, 2A6, 2A7, 2B7, 90 
1 or 2-27 

2- 45, 46, 47, 59, 2A3, 2A5 
or2-17lA 

1-80, 80M, 83, 5Z3 
or 1-82 



Amp 



High Voltage 



1.5v — 3,15 Amp 
2.5v — 5.0 Amp 
2.5v — 3.5 Amp 
2.5vC.T. — 3.0 Amp 
5.0vC.T. — 0.5 Amp 
5.0v — 3.0 Amp 
2.5v — 3.0 Amp 



650 volts C.T. at 60 MA 



( For 7 or 8 Tubes ) 

4-26s 

or 4-24, 27, 35, 55, 56, 57, 58, 2A6, 2A7, 2B7, 90 
1 or 2-27 

2-45, 46, 47, 59, 2A3, 2A5 
or2-171A 

1- 80, 80M, 83, 5Z3 
or 1-82 

High Voltage 700 volts 

( For 9 or 19 Tubes ) 

6-26s 

or 6-24, 27, 35, 55, 56, 57, 58, 2A6, 2A7, 2B7, 90 
1 or 2-27 

2- 45, 46, 47, 59, 2A3, 2A5 
or 2-171A 

1-80, 80M, 83, 5Z3 
or L82 

High Voltage 700 volts 



1.5v +.20 Amp 

2.5v — 7.0 Amp 
2.5vC.T.— 3.0 Amp 
2.5v — J. 5 Amp 
5.0vC.T. — 0.5 Amp 
5.0v — 3.0 Amp 
2.5v — 3.0 Amp 
C.T. at 80 MA 

1.5v-^-6.5 Amp 
2.5v — 10.5 Amp 
2.5v — 3.5 Amp 
2.5vC.T. — 3.0 Amp 

5.0vC.T. 0.5 Amp 

5.0v — 3.0 Amp 
2.5v — 3.0 Amp 
C.T. at 100 MA 



EXACT DUPLICATES ELECTRICALLY 



The wide range of adaptability of only four models "Multi-Tap" 
Universal Power Transformers is made possible through various 
taps in these units, which may be used singly or in combinations. 
With this variety of combinations in the four models, the re- 
quired current values can be delivered to each of the several leads 

"Multi-Tap" Universal Output Transformer 

U niversal-Electrically 

The universal primary and the tapped 
secondary from 2 to 30 ohms in 2 ohm 
steps make it possible to feed practically 
any straight or push-pull output stage 
to any dynamic speaker. 
V niversal-Physicalty 
May be mounted on end or side. 
Slots in base allow wide range of 
adaptability without red rilling 
panel. 





in the set for any combination of tubes used in 1377 models of 
4 to 10-tube receivers as accurately as the original power units — 
considering the variation in the lighting current of different 
localities. The important consideration in replacing power units 
is how many tubes in the set and their current requirements — not 
uhat tubes or what make of radio. 



Universal Input Audio Transformers 

This input audio efficiently feeds any 
straight or push-pull audio stage on 
either AC or DC set* 

Overall Dimensions: 

2 x 2% x 1% 
Mtg. Centers: 

1 V A x Vi to 1 9/16 or 
1<4 x Yi to 1 9/16 or 



Dimensions the same on Output 
and Input Transformers. 




MAiL Tins COUPOX aow : 



GENERAL TRANSFORMER CORPORATION, 
504 So. Throop Street, 
Chicago, III, 

Vli-.ito s.'ihi frt'o Hulh'tin of "Multi-Tap" I*mvrivils and li-t 
of Radius on which Uwy can be usod for tvptuc'twiit'iits. 



Nairn* ^ 
Addn^s 



My JohbtT is 
Address 



FREE! 



GENERAL Illustrated and 
fully descriptive BULLETIN! 
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with complete list of 1377 models and makes of radios on which you can replace 
power units out of a stock at an investment of only $23.25 (list) in "Multi-Tap'* 
Uni versa Is. 



GENERAL 
TRANSFORMER CORPORATION 



504 SoThroop Street Chicago, Illinois 

RADIO-CRAFT for DECEMBER, 1933 



www.americanradiohistorv.com 



/%dia(r a ft\ 

L SERVICE Man • Dealer • Radiotrician _j 

Takes the Resistance Out of Radio* 



Editorial Offices: 96-98 Park Place, New York, N. Y. HUGO GERNSBACK, Editor Vol. V., No, 6, December, 1933 



AGING RADIOS 

An Editorial by HUGO GERNSBACK 



A POINT frequently overlooked by radio manufacturers, 
radio Service Men and radio set users, is that there 
is such a phenomenon as aping of radio receivers. 
By aging is meant the process of deterioration in 
a radio set; just as, for instance, the human body deterior- 
ates by age. 

Marvelous machine though the human body is, age, when 
it encroaches upon the body, ravages it, as we all know. 
The same deterioration goes on in a radio set, although this 
fact may not be apparent at first. 

There are few materials, which can be fabricated and put 
together in conjunction with other materials, that will not 
in time deteriorate in some manner. Even metals crystallize 
and, in due time, weaken. 

Leaving out the radio tubes which, of course, age too, and 
must be replaced periodically, let us first consider the chassis, 
which, at first glance looks solid enough, and theoretically 
should not deteriorate at all. The opposite is the case, how- 
ever. Your radio set in the summertime is quite a bit larger 
than in the winter. Heat expands, cold contracts; the radio 
chassis is no exception to this universal law, although some 
manufacturers do not seem to bo aware of it. When things 
begin to stretch, then contract, and do this frequently, some- 
thing is bound to give. Rivets and screws, no matter how 
well fastened, in time begin to give way. Don't forget, also, 
that the radio set is heated to a comparatively high tempera- 
ture by the radio tubes, by its resistors, and by the trans- 
formers — all of which are not any too well ventilated — and 
while the set is in use, the expansion of the chassis and 
other parts is considerable. When the set is turned off, 
particularly on a cold day, the shrinking process is rapid, 
and something gives way even if the movement is micro- 
scopic. In due time, however, you begin to notice that the 
set is not the same as before. Even if there were no parts on 
the radio set, besides the chassis, to age; sockets, for in- 
t a lice, become loose; contacts loosen, etc. The variable con- 
denser, no matter how well made, is affected by the aging 
process; its bearings particularly must, sooner or later, begin 
to wear. This makes for changes in the capacity of a 
condenser: sometimes it even causes short circuits of the 
stator and the rotor; and, unless a condenser is extremely 
well engineered, the tuning is apt to become noisy and 
scratchy, because of the failing of the aging springs, of the 
rotor. 

Turning our attention to the fixed condensers, let no one 
think that even the best of fixed condensers is immune to 
old age. It should not be forgotten that the electrical current 
sets up continuous, and comparatively tremendous, stresses 
in the dielectric of most fixed condensers and these stresses 
wear down even the best mica condenser. Of course, con- 
densers heat up too, and therefore contract and expand; and 
even a molded condenser will, in time, show aging effects. 

True, a good one will stand up for a considerable time; 
but we doubt if any engineer would guarantee even the best 
molded condenser for a ten-year stretch, much less twenty 
years. In electrolytic condensers, the aging process is much 
more rapid. The chemicals in such condensers will not last 
forever; they dry out and. by chemical action, the elements 
otherwise age. The average life of even the best electrolytic 
condenser at the present state of the art is certainly not much 
more than two years. 



When we come to resistors, the situation seems to be a 
little better, except for those that carry a high current, in 
that case, the continual contraction and expansion, as well 
as the crystallizing of the conductor, tend to cut the lite of 
such resistors. Those that pass a low current come out 
better and will last for many years, if well designed and 
engineered. The open-wire resistor does not fare so well 
in the aging process since the accumulation of dust on it, 
etc., all tend to cut down its life. 

Variable resistors, such as are used for volume controls, 
as Service Men well know, do not last for a great length of 
time Natural 1v v anvthing that is handled mechanically, as 
often as a volume control or a variable condenser, must, in 
time wear out, even if only mechanically so; but in most 
cases, the resistance element will wear out first unless, of 
course the volume control is engineered with extreme care. 

Coming to transformers, particularly the power transform- 
ers, the aging process in these is rapid also. Not only has 
the transformer to stand a great amount of heat, which 
continuously causes expansion of its elements, but this 
stretching of the primary and secondary, as well as of the 
insulation has its natural effect in due time; and unless this 
factor is taken cognizance of by the manufacturer, the life 
expectancy of the transformer will be short. Service Men 
know this well, and, as a rule, they look first for trouble in 
the power transformer, because here is where the aging 
process is apt to appear earlier than anywhere else. Even 
the best-designed transformers do not stand up indefinitely. 
It is an unusual transformer that will give service for five 
years. 

As to the loudspeaker, whether dynamic or otherwise, it 
is well known that, because of the continuous vibration, no 
material has been found as yet for cones that will last for 
any great length of time. Two or three years would seem 
to be the maximum for the cone which ultimately loosens and 
must be replaced. 

The speaker itself, from the continuous expansion and 
contraction, naturally loses some of its quality over the 
course of years. By replacing the cone, however, and making 
other minor adjustments, the loudspeaker should be good 
for many years, with proper care. 

Then, we have the wiring itself, which deteriorates too. 
This is particularly the case with rubber insulation because, 
under the continuous heating of the set, such insulation soon 
becomes hard and brittle; and the vibration from the loud- 
speaker, as well as other natural vibration, loosens and 
destroys the insulation as time goes on. 

From all of this, it will be seen that the former idea that 
a radio set never wears out like, for instance, an automobile, 
is erroneous. This is a world in which practically nothing 
lasts forever. Radio sets are no exception. 

And it should be noted that, notwithstanding all this, we 
should not think of criticizing our manufacturers; because 
they, themselves, have no remedy today for the aging pro- 
cesses. Materials cannot yet be protected against the rav- 
ages of time. Such a time will, conceivably, arrive; but it 
may be centuries before man can control aging processes, 
not only in material things, but in his own body as 
well. 
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• The TALKING CANARY! 




HUGO GERNSBACK 




The "radio bird cage," ready for business* 



THERE are quite a few pretty "sound effects" which seem 
to have been overlooked so far. Those who have 
canaries in their homes have probably noticed that 
these birds do not always sing. For a number of 
reasons, their singing seems to be influenced by a number of 
things which are, as yet, not well understood. Some birds 
need encouragement; and a number of the bird stores are 
selling whistles with which to urge on the birds. 

Some time ago, I tried a number of experiments along 
these lines, which turned out exceedingly well. In one of 
the photographs it will be seen how the 
top of the bird cage is opened up, and 
the Raid win speaker unit inserted in it. 
Holes are drilled in the metal plate un- 
der the unit, to permit the sound to be 
projected into the cage. The cage is 
now wired for sound, by running the 
wire to an amplifier, thence to a phono- 
graphic pickup. I secured a number of 
R.CA. Victor records, the numbers and 
designations of which are as follows: 
V-l-A Actual Song of the Canary 
Ilird. 

\MJ6-B Les Sirens (Canaries and 

Nightingales with Orchestra) 
L'0968-H Nightingales (actual) 
V-15-A Forest Concert (Nightin- 
gales and Warblers). 
It was found that these bird records, 
when run through the phonograph and 



Experimenters and Service Men — here is 
one of the most amazing ideas which has 
yet come down the line; too, it has commer- 
cial possibilities. Whether the instrument 
serves a tragi-comic or commercial role is 
a matter for the constructor to decide; the 
author discusses the complete procedure to 
be followed in either instance. Either a 
reproducer or a microphone inside a bird 
cage, is connected to an amplifier for the 
purpose of reproducing or picking up the 
sounds of whistling, music, or speech, as the 
case may be. 



amplifier, encouraged the bird a good deal and, providing 
the music was not too loud, the canary, after a while, became 
enthusiastic and warbled along with the music of the record. 
There is only one Victor record which is pure canary songs 
without accompaniments. (No. V-l-A). I have found a 
peculiar thing in connection with this record that will be of 
interest. If the record is played through the usual dynamic 
speaker, it proves disappointing, because most of the larger 
dynamics do not reproduce the exceedingly high notes of a 
canary bird well. With a Baldwin unit and its smaller dia- 
phragm, I had no sucli difficulty and the music came out loud; 
certainly loud enough to influence the bird in the cage. 

A variation of this scheme, which may be used to surprise 
your friends or the household staff, is shown in another illus- 
tration. Of course, in order to introduce the element of 
surprise no one is supposed to know that you wired the 
cage; and the wiring, naturally, must be exceedingly fine 
so it will not be seen. You are then to conceal yourself and 
talk through a hand mike and a two-stage amplifier. The 
live bird, of course, is in the cage. You start talking when 
someone enters the room and, inasmuch as the bird usually 
whistles or opens its mouth, the voice seems to come from 
him; and you have the realistic effect of a talking live bird 



BALDWIN - 
UNIT 

iff 




A canary sfnging "like the birdies sing," via phonograph. 
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which, at times, not only causes sur- 
prise, but consternation. It has been 
found, with one exception, that a bird 
will usually twitter, being himself sur- 
prised at the strange voice; unless, of 
course, the experiment is done too often, 
when lie will get used to it and keep 
his mouth closed. 

For parties, entertainment, etc, this 
is a vi ry good effect, and usually will 
bring :i good deal of applause. Of 
course, the eage may also he connected 
directly to your radio set; thus you may 
do away with the amplifier and use the 
Baldwin unit as a loudspeaker and, pro- 
vided it is not overloaded, you can use 
this extra outlet in the canary cage as 
a remote loudspeaker connected to any 
radio set. If the bird is at all musical, 
he will enjoy the music; always pro- 
viding that you do not blast him and 
frighten him by excessive sound. 

After awhile, the bird gets used to the 
music, and will begin to sing whenever 
the cage speaker is turned on. 

Another variation which can be used 
with great success, particularly by Ser- 
vice Men, and which, to the best of my 
knowledge, has never been used before, 
is as follows: 

Kvery bird store should be an imme- 
diate outlet for this scheme. Instead of 
the Baldwin unit, a microphone is placed 
somewhere in the cage. The outfit 
is then carried to a l\A, amplifier, 
Which is large enough to give a consider- 
(Continved on pa ye 374) 




The radio hookup for the "talking and singing" canary. 
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MICROPHONE 




Making one canary sound like the entire Canary Islands! 



How To Make A Real 
Velocity "Mike" 



h. G. CISIN 




Fig. A 

Components of the velocity mike kit* 



THE velocity microphone is essentially a highly special- 
ized form of electrical generator. Like any other 
generator, its principle of operation depends upon cut- 
ting a magnetic field by means of a closed conductor. 
In this way, varying eleetromotive forces are generated, 
which set up varying currents in the conductor. In the 
actual instrument, the conductor consists of a wry thin cor- 
rugated aluminum alloy ribbon suspended in such a way that 
its slightest motion will cause it to cut across a strong 
magnetic field created by permanent or electromagnets. 
Sound waves impinging on the ribbon cause it to vibrate. 
The ribbon forms a part of a closed circuit, being connected 
to the primary of an input transformer feeding into a two- 
stage pre-amplifier. Hence, the minute fluctuating e.m.f.s 
generated when the ribbon cuts the magnetic field, correspond 
exactly to the emitted sounds which caused the ribbon to 
vibrate. The result is the flow of a small fluctuating current 
(Continued on page 373) 
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ENLARGED VIEW 
OF RIBBON ASSEMBLY 



FiQ. 1 

Details In constructing th» "velocity"-typ» mlorophont. 
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The RADIO MONTH in 



NEW YORK 

RADIO 

SHOW 



■T 



HE Rad io 
Electrical Ex- 
position in 
Madison Square Garden came to an 
auspicious ending on Saturday, Septet 1- 
ber 30th, after having run for ten days, 
Sunday included, The show was a great 
success, it is claimed by the exhibitors, 
because more than 200,000 passed 
through its gates. According to the 
management, the show drew over $1, 
600,000 in business for the exhibitors, 
and they are so heartened that they 
will run another show in 1934, to be 
held September 19th to 29th. 

Loitering around the show, the editor 
tripped over dozens of refrigerators in 
his search for radio sets. It was a grand 
show for refrigerators and, once in a 
while, he could discern in the offing 
some radio sets. The only thing that 
was missing was a combination re- 
frigerator and radio. The whole ground 
floor was at least 80 # refrigerators, 
with 20% radio sets thrown in for good 
measure. This should not be considered 
a harsh criticism of the show, because 
it was not a Radio Show primarily, for 
the pure, unadulterated radio shows of 
former years had blown up; and the 
depression made it necessary to com- 
bine radio and electricity, which the 
exposition did successfully. 

As far as we could find out, not a radio 
parts manufacturer was represented. 





Tesla radio-control fed airplanes will bomb 
tornadoes out of business. 



TESLA 

TAMES 

TORNADOES 



■A 



No, gentle reader, this combination radio 
refrigerator was NOT at the 1933 Radio Show. 
It may be there next year. 



ND now comes 
the veteran 
79 - year - old 
scientist, Nikola Tesla, the world's great- 
est living inventor, who says that he 
has found means to tame the tornado, 
which annually takes toll of thousands 
of human lives, not to speak of the mil- 
lions of dollars of property damage. 

Paying a visit to Hugo Gernsback, 
editor of this publication, the other day, 
Dr. Tesla disclosed his plan which, by 
the way, is published with a great many 
Illustrations along with his original 
article, in the December issue of Every- 
day SriE.wE and Mechanics magazine. 

Tall, gaunt, and sparse, the ascetic 
great inventor retains a keen interest 
in applied science. His recommenda- 
tion, in a few words, is to use radio- 
controlled robot airplanes, which can be 
controlled from the ground. The air- 
plane is sent up and directed straight 
toward the funnel of the tornado as 
soon as one is reported. Should a tor- 
nado start at sea, the same thing can 
be accomplished by Government patrol 
ships, which will dispatch radio-con- 
trolled robot airplanes tornadoward. 
The trick, according to Dr. Tesla, is to 
drop a huge charge of explosives right 
into the mouth of the tornado funnel. 
This is to be accomplished by distant 



watchers, who spot the airplane when 
it is directly above the funnel and re- 
lease by radio impulse an explosive 
charge which, dropping into the funnel, 
destroys the whirling vacuum of the 
tornado and stops its progress before 
further damage can be done. 



ARMSTRONG 
REGENERATED 



EVERY radio 
fan worth 
his salt 

knows what regeneration means. It 
means additional power, more sensitiv- 
ity, to radio sets. Short-wave fans, par- 
ticularly, cannot do without regenera- 
tion. But who is the inventor of 
regeneration? 

Last month, the now totally bald, but 
youngish looking Edwin II. Armstrong 
walked in on the editor of this publica- 
tion. For the first time in 12 years he 
smiled. For the first time in a dozen 
years he consented to talk about a 
sacred and taboo subject — Regeneration. 
Reason: there has been a 12-year battle 
about it between Dr. Lee deForest, the 
inventor of the 3-element vacuum tube 
and Major Edwin II. Armstrong, Re- 
cently, the U. S. Court of Appeals for 
the Second Circuit handed down its 
verdict, making Armstrong* the sole 
and undisputed inventor of regeneration. 

Armstrong showed that he first in- 
vented regeneration in the year 1913, 
and he conclusively seems to prove now, 
that he and not deForest is the real 
inventor. Of course, the Supreme Court 
has not as yet rendered its verdict, and 
on the other hand, the controversy may 
never go to the Supreme Court. 

The radio fraternity will now arise 
rn masse and shout congratulations. 

* The decision was renoVrori in favor of 
the Radio Kn^inoorinu Laliornturios, Inc.. 
jj^ninst tbc UiuVw Curp. i»f Anii-rti-a, A. T. & 
T. Co., ami de IVrosi Knriio t'o. 




Armstrong's original regenerative circuit 
sketch, invented In 1913. 
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REVIEW 



Radio is now such a vast and diversified art it 
has become necessary to make a general 
survey of important monthly developments 
throughout the field. RADIO-CRAFT analyzes 
these developments, and presents here a re- 
view of those items which are of interest to all. 




Ed Wynn the actor — and No. 3 Broadcast 
Chain originator. 



ED WYNN 
CHAIN 
A DUD 



■W 



ITH a great 
amount of 
fanfare and 
noise throughout the daily press, and 
colorful noises at the headquarters of 
the newly-born Amalgamated Broadcast- 
ing System, the newest national broad- 
casting chain made its debut on Septem- 
ber 25th. It is Ed Wynn's long-heralded 
"third chain/' Most of the noise was 
made on the 11th floor of the vast A.B.S, 
quarters at Madison Ave. and 52nd St,, 
New York. We say most of the noise 
and hullabaloo was in the broadcasting 
offices; because very little of the noise 
percolated into the ears of the chain's 
prospective listeners. We expect a real 
broadcasting chain to have millions of 
listeners, into whose ears the noise, or 
sound, will finally settle. 

Alas and alack, the new A.B.S. chain 
is not destined to do so. The reason is 
that the chain is a chain in name only, 
and, from what we can see, it will never 
amount to much for some very simple 
and elementary reasons. 

All of the stations, with the exception 
of two, are in trade parlance so-called 
"graveyard" stations; that is, they are 
so far down in the broadcasting spec- 
trum, that broadcast listeners are un- 
likely to tune in any of them, evon 
though Ed Wynn himself were to broad- 
cast all day long — which he probably 
won't. Not only are all of the stations 
except two— WHDH, Boston and WLBZ 
Bangor — down in the graveyard, but 
they have no power either. All of them 
put together don't come anywhere near 
having half of the power of one such 
station as WABC, WJZ, WEAF or 
WLW. Most of these stations cannot 



be heard for more than 25 miles, if so 
far; and in congested districts like New 
York, Philadelphia and Washington, 
these "repeaters'* on out of town station 
wavelengths can be heard only a few 
blocks. Heterodyning, they have birdy 
whistles, or a program of unintelligible 
hash. 

The idea of a third chain is O.K. if 
the promoters had the stations; unfor- 
tunately, the chain has no stations to 
amount to anything and, when they talk 
of a "national outlet," as their high- 
pressure advertising department no 
doubt will, it will be found that the out- 
let is not functioning. The only people 




Territory embraced by the Amalgamated 
Broadcast System. 

who will listen to the emissions will he 
the advertisers; and, in our opinion, as 
former owners of a fairly decent broad- 
cast station, the advertisers will not get 
results. 

With no exception the A.B.S. goes to 
the identical cities now adequately 
served by National Broadcasting Co. and 
Columbia, where both veteran chains 
control good station outlets. A.B.S. 
covers no new territory, no new towns, 
performs no discernible service. 

The new chain does not use American 
Telephone and Telegraph Co.'s 'phone 
lines to link together its out of town 
radio stations; instead it uses Western 
Union wire lines. Broadcasters have 
tried this cheaper method time and 
again, but have found out that they are 
noisy and can't be properly balanced. 
Broadcast engineers in the know never 
use them except in dire emergency. 

If the third chain is simply a scheme 
to sell stork, it may succeed in this, but 
the poor investors will be stuck, as usual. 



We have all sorts of respect for Mr. 
Ed Wynn as a comedian but, as a broad- 
caster, we believe he has pulled a seri- 
ous boner, and has been deluded by 
promoters, 
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ARCONI re- 
turned to 
the United 
States, last month, on a special invita- 
tion to the Century of Progress ia 
(Continued on page 357) 



eft . 





5^4 



@ (International News) 

Sena lore Marches* Guglielmo Marconi and his 
wife at they appeared on landing in New York. 



RADIO-CRAFT for DECEMBER. 



933 



331 



www.americanradiohistorv.com 



RECENT RADIO DEVELOPMENTS 

— Illustrated 






On this pace arc shown 
a group of interesting 
photographs taken at the 
recent Berlin Radio Show 

and the "Olympia" Radio Exhibition in which were displayed the new German 
and English developments. In photos A, B f and C, a new German ultra-short-wave 
receiver and television scanner are shown. The knobs on the left of Fig. A 
control the receiver while those on the right adjust the vision unit. This tele- 
vision device employs a Braun cathode-ray tube shown at B. Photo D shows a 
Telefunken multi-button carbon microphone which is called the "chamber" mike 
because of Its peculiar construction. It Is claimed that this microphone is a 
distinct Improvement over ordinary carbon mikes. Fig. E shows an expensive 
radio receiver and cocktail mixer which was displayed at the London show. 
This receiver, which includes an electric clock, shows the trend in receiver design 
abroad. Figs. F and G show the appearance and mechanism of the von Mihaly 
system of television. A crater lamp sends the beam of modulated light against 
a revolving plane mirror which reflects the light against a series of mirrors 
arranged in a circle, from which it is reflected back to the plane mirror and 
then to the viewing screen. A new German receiver with a novel tuning dial 
appears in Fig. H. The photo at I shows a new American development for 
concentrating the light from a lamp without loss, which permits a much brighter 
Image for home television and movies. Figs. J and K show a mirror-screw 
scanning system for television reception. The image can be viewed from any 
part of the room with this novel scheme, without the necessity of shifting the 
viewing screen. The system shown in Fig. J was developed by v. Okolicsanyl. 



Flea. 



Photo courtesies: 
A, It. C. F. CJ. J nnd K. 
Dr. F. Koack. 

Tips. D and If. 
Dr. Albert Ncuberper. 

FIc. K. Keystone. 

Fig. I, Feck Television Corp. 
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"ELIZABETH AIR RADIO" 

Exclusive Photos of the First Dial-Type Remote Controlled Air Beacon to Use Flight 
and Landing Beams with Both Aural and Visual Signals to Make Flying Safe. 




The photos on this page show the mechanism at the Elizabeth (N. 
beacon station for the Newark (N. J.) Airport- The four half-wave an- 
tennas (above) radiate "courses" in four predetermined directions. The 
•phone dial at the left, controls the entire system by a series of number 
combinations. The pilot receives TWO signals; the visual one consists of 
a device with two white vibrating reeds shown directly below, which move 
up and down to indicate "on" or "off" course- The aural one consists of 
phones or speaker in the plane cockpit; a dash indicates "on course, a 
■'dot-dash" left of course, and "dash-dot" right of course. Weather 
reports received by teletype are transmitted to pilots by voice. 
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Courtesy U. S. Dept. of Commerce. Pholos by Halbran. 
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NOW, AS PREDICTED- A POCKET- 




AERIAL * 
ROWER CORD 



TUNING 
CONTROL. 



SPEAKER 



VOLUME 
CONTROL 



■SPEAKER 
ADJUSTING SCREW 

Fig. A 

Music En the patm of your hand! 



NOVEL DESIGN FEATURES 

Only two tubes, but what performance! Local 
stations at "room" volume, using only an indoor 
antenna! And the entire set fits your pocket! 

The following examples of skillful PRODUCTION 
design are given: four-capacity bypass condensers 
of high value and no thicker than a pencil; a two- 
gang tuning condenser only three-eighths inch 
thick; a magnetic reproducer equipped with the 
smallest molded cone ever designed. The design 
and production engineers next worked out an 
original and compact assembly of these units. ^" 

However, in the first analysis, exceptional credit 
must be given to the tubes and unit used. Here 
it is that every artifice has been used to secure 
from the tubes the greatest amplification of which 
they are capable. Essentially a T.R.F- circuit, the 
diagram, reproduced below, presents many novel 
features and possibilities. 



ONCK again t lie manufacturer of the now famous 
International "Kadette" receiver has achieved a 
"scoop" over the remainder of the radio manufac- 
turing industry. When the original Kadette re- 
ceiver was produced, milking possible universal operation of 
a receiver, mounted in a small hakelite cabinet, little more 
than a hand full, the radio industry gasped, and immediately 
set about copying the design. Those who read the original 
article describing this receiver which appeared in the Febru- 
ary, VbWW issue of K.vuio-CuAFT on page 404, will remember 
what a sensation it produced. The fact that this receiver 
could be operated from either the A.C. or ]).C. power lines, 
without any changes made an immediate hit. 

However, those of us who thought that the original Ka- 
dette receiver was the ultimate in small receiver design have 
another surprise awaiting us in the first 
view of this new M pocket receiver," 

The cabinet measures (J x 4% x 2% 
ins. and encloses the complete receiver, 
including the speaker, A.C. and IXC. 
universal power supply and the aerial. 
As this receiver weighs only 2 lbs., it 
can easily be slipped into an overnight 
bag or even into a coat pocket. The 
cabinets are furnished in a number of 
attractive colors. 

The Circuit 

The receiver employs two tubes, one 
of which is the 6F7, familiar to readers 
of Hadjo-Chait; and a 12A7, which is a 
tube specially designed for this set. A 
study of the circuit diagram shown in 
Fig. 1 will reveal the action which per- 
mits loudspeaker reproduction with only 
I wo tubes. 

The signals picked up in the aerial 
are fed through condenser C6 to the first 
tuned circuit, consisting of coupler J A 
and condenser CI. From there the sig- 
nals enter the control-grid of the CF7 



tube and are amplified in the "screen-grid** section of this 
tube. From there, the signals pass to the primary coil of 
coupler L2 which is tuned by condenser CU and fed into the 
grid of the u triode" section of the 6F7. 

Next the signals are fed to the control-grid of the 12 A 7 
and are amplified in the pentode section of this tube. It 
will be noted that there is an extra cathode and plate in the 
12 A7 which serves the purpose of rectifying the power sup- 
ply voltage when the set is connected to an A.C. line. Also, 
additional amplification is gained in the set by the unusual 
method with which the output circuits of the «F7 are coupled 
to the 1*JA7. 

The secret of the small size of this receiver is in the 
special two-gang tuning condensers CI and C2. This special 




TRIMMERS 



TUNING CONDENSERS 

CK 1^1 CI 




VOLUME CONTROL 



POWER AND 
AERIAL SOCKET 



Fig. B 
Front view of set. 



Fig. C 
The tubes and * 'works/' 
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SIZE LOUDSPEAKER SET.' 

In February 1921, Mr. Hugo Gernsback published an editorial forecast en- 
titled, M What is Coming. 11 It has taken the radio industry over 12 years to 
catch up with one of his prophecies! 

M At the aforementioned meeting," reads a partial quotation from the edi- 
torial, M the writer ventured the prediction that the radio business would settle 
down into much the same lines as the photograph business today. The 
chances are that during the next decade most of the radio apparata will be 
sold by all up-to-date drug stores, the same as photographic cameras and 
supplies are today. By that time a radio receiving outfit will have been 
compresst into a space as small as the present-day . . . pocket cameras . . . 
These outfits will comprise a one- or two-step amplifier, and there will be no 
tones with such an outfit . . . The vacuum tubes in the output will be made 
. . . smaller." 

For, it is only today that we find, in the "pocket-size loudspeaker set" 
described for the first lime in this issue of RADIO-CRAFT, the first real 
commercial radio set built along the lines laid down so long ago. 
Once again the radio industry has been "scooped" by the manufacturers 
of the "Kadette," first described in the February issue of RADIO - CRAFT! 



condenser is shown in Fig. 2 and as you will note, it is a 
bakelite insulated unit, having a single set of rotor plates 
and two sets of stator plates. The entire unit measures 
x VU x %-in. thick. Old timers will recall seeing similar 
condensers back in the "good old days." Compared to the 
usual two-gang tuning condenser, it will be noted where the 
saving of space is accomplished. Aligning over the entire 
hand is accomplished by the use of three screws and com- 
pressor "leaves" shown in Fig. 2. 

In addition to the space saving features of the variable 
condensers, many other ingenious contrivances are used. 
Four by-pass condensers are compressed into small cylinders 
3*4 x %-in. in diameter. Two of these bypass units are 
employed. The tubes are suspended upside down in the 
chassis which is also of unusual construction. 

Instead of the usual rotary type of variable resistor for 
controlling volume, a flat resistance strip with a slider is 
used. This may be seen in Fig. H, below the speaker unit. 

The two R.F. coupling coils are only %-in. in diameter by 
•14 -in. high; they are "lattice wound" coils. Especially small 
size condensers and resistors are used for the various coupling 
and decoupling circuits while the voltage reducing resistor 
iu series with the two tube filaments is incorporated in the 



electric light cord, both to conserve space and to dissipate 
heat more readily. 

The Operation 

So much for the physical size of the receiver. In operation, 
the current is fed through the rectifier section of the 12 A7 
tube and for A.C. operation, the output of this rectifier is 
filtered by condensers and resistors. It will be noted that 
no filter chokes are used in the receiver due to the extremely 
compact design. This action is satisfactory for D.C., or 
operation on 60 cycles A.C. lines, but the receiver cannot be 
used with any great success on 25 cycle lines. However, 
since the latter lines are found only in certain isolated sec- 
tions, this does not interfere greatly with the universal opera- 
tion of the receiver. On D.C., the current is fed through 
the rectifier directly to the plates, grids and screen-grids of 
the tubes. In common with all A.C.-D.C. receivers, the plug 
must be inserted correctly in the socket for D.C. operation. 
This is necessary in order to place a positive potential on 
the plates. 

The extremely small size and light weight of this receiver, 
service policy in connection with the earlier model Kadette. 

The extremely small size and light weight of this receiver, 
combined with the low cost and the ability to mail it inex- 
pensively and safely, make it an ideal gift item. 



BAKELITE PLATES 

s *w 

STATOR " 




Fig. 2 

The small-space 2-gang condenser. 
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Fig. 1 

Schematic circuit of the new, pocket-size T.R.F. tet. 
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LATEST RADIO 
EQUIPMENT 




Auto Radio Receiver (No. 156) 

AUTO RADIO RECEIVER 

The photo above shows the entire re- 
ceiver (including power supply and 
speaker) which is housed in a metal 
case small enough to fit under the dash 
of any car. 

The set is a superheterodyne, using 
a 6F7 as first detector and oscillator; a 
78 as I.F. amplifier; a 75 as second- 
detector and A.V.C.; a 41 pentode in the 
A.F, circuit and a 6Z4 full- wave rectifier 
in the "13" supply circuit. 




Photocell Unit (No. 157) 

THE ELECTRIC EYE 

This photocell unit, comprising a dry- 
disc type photocell, a small 22 U V. bat- 
tery and a relay, all mounted on a black 
crystalline finished metal panel and 
chassis, has two outstanding features. 
They are its simplicity and low cost. 

The complete unit can be housed in a 
box 5 x <P,£ x 31 Q ins, deep, inside di- 
mensions. 

When used in conjunction with a suit- 
able lamp, the unit can be used for manj 
"light controlled" experiments and tasks, 
including the control of lights, bells, 
doors, fire alarms, burglar alarms, ad- 
vertising and window signs, traffic sig- 
nals, and to count articles fas on an 
assembly line in a factory), provide re- 
mote measurements of liquids in a gauge 
and to test the density of liquids, such 
as lubricating oils. 

This unit should find many useful 
tasks in the shop of the experimenter 
and in the hands of the radio technician. 

Name of manufacturer of any device will be $1 




P.A, Amplifier System (No. 158) 



RACK AND PANEL P.A. SYSTEM 

This view shows a compact rack and 
panel P.A. installation, including an in- 
put, control mixing panel, a superhetero- 
dyne tuner, a phonograph pickup and 
turntable and the actual P.A. amplifier. 
Any one or all of these individual panels 
can be easily removed from the rack 
for transportation or remote use. The 
entire installation measures 38 x 11) x 
12 ins, deep, 

A novel circuit design, described in 
recent issues of Raiuo-Ck.ut, permits 
every piece of equipment to be operated 
from either 110 V., A.C. or G V., D.C, 
which doubles their usefulness. 




Emergency Condenser Kit (No, 159) 



A SERVICE MEN'S CONDENSER KIT 

A well known condenser manufacturer 
has just introduced this emergency con- 
denser kit for the convenience of Service 
Men. It contains 10 condensers, 2 each 
of the following capacities— 1 inf.. 2 inf., 
4 inf., 6 mf., and 8 mf. All of these 
condensers are rated at 600 V. maximum 
surge voltage, 

Py combining the capacities of this 
kit. the Service Man can replace practi- 
cally any broken down condenser in a 
receiver, 

t on receipt of a self-addressed, stamped envelope. 




Novel Variable Condenser (No. 160) 

"PLANETARY DRIVE" CONDENSERS 

The condenser shown here has an un- 
usual type of shaft which permits ver- 
nier control, by simply turning the 
smaller portion. This vernier drive 
consists of two concentric shafts, the 
inner of which is and the larger 

%-in, in diameter. Separate knobs are 
needed to utilize both the vernier and 
direct drives. The ratio is 3 to 1. 




Two New Tester Adapters (No. 161) 

12 V, FILAMENT ADAPTERS 

Above are shown two adapter units 
that should prove extremely valuable to 
the Service Man, 

The purpose of both adapters is to 
permit the testing of 12.6 V, tubes in 
tube testers which are not equipped to 
supply this voltage. These tubes are 
tested in the 6..'! V. socket, by connecting 
the tube filaments in parallel. 

The adapter equipped with the control 
grid stud is used to check the 12A5 in 
the type 38 tube socket. 

The other adapter is used for testing 
the 12Z5 tubes which are inserted in the 
type 37 or 84 tube socket in the tester. 

These adapter units fill a need that 
is growing every day, as these tubes 
become more popular. It eliminates the 
necessity of purchasing a new tube 
tester, or making extensive changes in 
an available one. The units are small 
in size and "worth their weight in tube 
testers" when needed. 

:indly give (number) in description under picture. 
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Condenser Mike Power Unit (No. 162) 

CONDENSER MIKE EXCITER 

Everyone familiar with micro plumes 
knows the high quality characteristics 
of t he condenser "mike." The greatest 
difficulty in the use of this type micro* 
phone has lx'on the hulk and weight of 
the batteries required to actuate the 
"head amplifier.*' 

A manufacturer familiar to all micro- 
phone users has recently introduced a 
power unit that will do away with these 
heavy, bulky batteries. 

This unit is 4*o x 7 x 8 ins. long and 
weighs only 12 lbs. compared to the 
weight of 24 lbs. for the lightest corre- 
sponding battery complement. This unit 
supplies both the filament and plate 
current for two 30 type tubes with fila- 
ments in series. 



Auto Radio Noise Filter (No. 163) 

AUTO RADIO NOISE FILTER 

A firm which specializes in noise 
elimination has just brought out a kit 
of eliminators for car radio installations. 

In mounting the kit, the lead from 
the aerial to the receiver is shielded; it 
has been found that much noise in sets 
is due to the proximity of the aerial 
to the dome light or tail light and 
these are also filtered. The filter on the 
battery lines prevents disturbances in 
these wires from entering the set and 
a filter at the ammeter prevents the 
circulation of noises through the car 
wiring. 



Class A Prime Amplifier (No. 164) 

CLASS A PRIME P.A. AMPLIFIER 

This I\ A. amplifier uses a three stage 
triple push-pull, double class A prime 
circuit. In the first stage, two 57 tubes 
are used in a push-pull arrangement. 
These are bridge coupled to a pair of 
56 tubes, operated in push-pull class A 
prime. A special class A prime input 
transformer is connected between the 
second stage and the output stage. The 
latter employs the new 2 A3 tubes, also 
in class A prime. A 5Z3 full wave recti- 
fier supplies the plate current for all 
t ubes. 

The power output of this amplifier is 
15 \\\ with a maximum gain of 88 db., 
attained at 1,000 cycles. A multi-tap 
input transformer in the amplifier 
matches it to mikes or a phono, pickup. 



A 5-UNIT RADIO TESTER 

FOR COMPLETE SET ANALYSIS 



HEFORK the advent of this tester, Ser- 
^ vice Men operating with moderate 
priced testers were obliged to carry a 
number of instruments in order to 
handle the average run of routine ser- 
vice calls. A cartoon which appeared 
in the September 19JM issue of Kaiuo- 
Ckakt illustrated this point most thor- 
oughly. It showed the hard-working 
radio man going out on a 50c service 
call, his car loaded up with analyzers 
and meters. Lacking sufficient room in 
his old bus, he was obliged to use a 
trailer in order to bring along the rest 
of the testing equipment needed to take 
care of the job! 

Admitting that this cartoon presented 
an exaggerated picture of actual con- 
ditions, it certainly presents a forcible 
plea for fricer and more effective radio 
testers. 

With the "Five-Unit Tester." however, 
life again becomes less complicated for 
the radio Service Man. For here is an 
instrument which combines every one 
of the five units urgently needed in 
modern servicing. These include an 
analyzer unit employing the "Free Ref- 
erence Point'* system; a tube tester 
using the same system and employing 
the accurate grid bias shift method; an 
oscillator of the selective frequency type 



with eleven fundamental frequencies 
each made available through an eleven- 
point rotary switch; a capacity meter 
which covers the entire field of service 
testing and with all readings plainly 
indicated on an evenly-divided met or 
scale, and finally an ohinmeter having 
three ranges 0— 1,000; 10.000; 100,000 
all operated by a self-contained 4.5 V. 
battery with an additional range of 0 — 
1 meg., made available by connecting an 
external 45 V. battery to the jacks pro- 
vided for this purpose. 

[Continued on page 370) 




Fig. A 

The appearance of the tester (No. 165) 
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Circuit diagrams of the five units. 
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A 

Super -Power 
and-quality 
P.A. System 

A 46-tube system designed for addressing 
an audience of 20,000 people! Cost? 
A mere $100,000! 




Fig. A 

The sound system "all set" to address 20,000 people. 



C. W. PALMER 



PART I 



IX PRESENTING "The Romance of a People,'* a pageant 
which recently appeared in New York depicting the his- 
tory of the Hebrew race, many difficult problems had to 
be solved in projecting the music and voices throughout 
the enormous auditorium. To show just how difficult these 
problems were, a picture of the interior of Kingsbridge 
Armory, the largest in the world, is shown in Fig. A. 

Over 6,200 persons comprised the cast in this pageant, and 
at the opening night, an audience of 
20,000 people attended! 

The usual drab drill hall of the Armory 
was transformed into a modern theatre 
of huge dimensions. This change was 
accomplished in six days by a corps of 
1,000 workmen who worked day and 
night. 

To obtain satisfactory "coverage" of 
the tremendous audience (About 8 times 
the size of an average theatre audience! ) 
required the use of a super-power P. A. 
system about 10 times as powerful as 
an ordinary "high power" amplifier! 
Actually, a new electro-acoustical sound 
system, with an unusually flat frequency 
characteristic, running from 16 cycles 
per second to about 20,000 cycles, was 
developed by a well-known engineering 
company for the purpose. (Subsequently, 
the system will be installed in a mid- 
west church.) The cost of the ap- 



paratus used in the installation totalled over $100,000. 
While this P.A. system is complicated in its design, being 
made for an unusually high output, there are many features 
that will be of interest to the radio experimenter and Service 
Man. 

Initial Considerations 

Two distinct amplifier systems with their speaker units 
{Continued on page 360) 




Fig. 8 

A 20-Inch dynamic speaker. 



, . .with. , 



Fig. C 
A V/z inch voice coil! 
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Fig. D 

A front view of the complete speaker set-uP. 
The "baffle" actually measures about 50x70 
feet high! About 20 (assorted) reproducers 
are shown* 
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Fig. 1 

illustration of the complete sound installation. 
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INTERNATIONAL RADIO REVIEW 




Fig. 2 

New use of zinc sulphite crystals. 



TRANSFORMERLESS OPERATION 

WITH 220 V. FILAMENT TUBES 

THE accompanying illustration, Fig. 1, 
' shows a receiver circuit that was de- 
signed for use with the Ostar (Janz 
high-voltage filament tubes available in 
Europe. 

These tubes, which are made in a num- 
ber of different types, including triodes, 
screen grid tubes, pentodes, etc., are 
similar in construction to the ordinary 
heater type tubes, except for the filament 
which is designed to operate directly 
from the A.C. or D.C. power lines, with- 
out any voltage dropping resistors or 
transformers. 

The result is a much simplified con- 
struction, as the diagram shows. This 
particular set was designed for universal 
operation on either 220 V., A.C. or D.C. 
and for this reason, the rectifier V4 was 



HERE is whaf the radio experi- 
menter has been wanting for a 
long time — a semi-technical re- 
view of the thousands of new 
ideas which are continually ap- 
pearing in overseas publica- 
tions. Each month there are re- 
ceived at the offices of RADIO- 
CRAFT hundreds of daily, weekly 
and monthly magazines orig- 
inating from every point on the 
face of the globe. 

SINCE the cost of subscribing 
to each of these would be pro- 
hibitive for most radio men, we 
have arranged with technical 
translators to prepare for our 
readers reviews of all the really 
important, new developments il- 
lustrated and described each 
month in these international 
radio periodicals. 

NOTE that the only available in- 
formation is that which is pub- 
lished; the experimenter must 
adapt the ideas to whatever 
equipment he has on hand. 



included. For D.C. operation, the cir» 
cult is even more simple. 

The photograph, Fig. A, shows one of 
the Ostar Ganz tubes. It will be noticed 
that instead of using a tube shield, or 
spraying the glass envelope with molten 
metal, a wire gauze is used to effect a 
shield. 

These tubes are creating some interest 
in Europe where they can be purchased. 
They are not available in the U.S. 




Crystal "shutter." 



A TELEVISION "LIGHT 
MODULATOR" 

THE ideal system for television recep* 
1 tion is a light source of high effi- 
ciency, that is easy to modulate, gives 
pure white light and has a truly linear 
frequency characteristic. Further, it 
must not have any lag, even at frequen- 
cies running up into six figures. 

A m ate ru Wikki.kss. an English publi- 
cation, recently published the results 
of some experiments which have come 
closer to the above ideal than any other, 
to date. 

Von Okolicsanyi, the well known 
Hungarian television inventor, who is 
best known for his mirror-screw scan- 
ner, is the inventor of this new system. 
Okolicsanyi conducted his work among 
the inorganic crystals in his search for 
the ideal light modulator, he tested 
these for electrical double refraction. 
This effect is known to occur to some 
(Continued on page 360) 




Fig. 3 

A novel "C" bias connection. 
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HOW TO MAKE 

A MODERN 
CAR RADIO SET 

This 7-tube set incorporates the new tubes, A.V.C., remote 
control, push-pull, A.F. output, and tone control in a compact 
chassis. Past issues of RADIO-CRAFT have described many 
commercial and home-built automotive radio receivers, but 
this article is the first one to include such remarkably com- 
plete details. Part I properly discusses the mechanical 
details; the schematic circuit is analyzed in Part II, to follow. 



PART I 



Fig. A 

One model of the car radio. 



WHEN* designing this 7 tube superheterodyne auto 
radio it was my endeavor to supply the radio 
constructor with all the information and drawings 
necessary to enable him to build a car radio re- 
ceiver which will compete with the factory-built set. 

The radio is designed for a floor mounting installation, 
which I believe is in most instances, preferable, as it is by 
all means the most rigid installation; rigidity being a main 
factor in auto radio construction. The design covers all the 
different features, and great stress is laid upon drawings; 
which makes the understanding much more simple than 
words can explain. The article gives full information on the 
wiring, both by general wiring and detail wiring diagrams; 
such as remote control, speaker and coil diagrams. All the 
parts which can be made by the constructor are fully speci- 
fied on drawings with complete dimensions. 

In constructing the radio set you will start with the chassis, 
part Xo, 1, The chassis is made of No, 16 gauge sheet steel. 
Prill all the holes as shown on the drawing. (See Fig, 1,) 
After drilling the chassis, bend the sides down and weld 
the joining corners of the chassis, thus making a very strong 
unit. It is advisable to have the chassis cadmium plated to 
prevent rusting and corrosion. 

On the chassis drawing, Fig, 1, you will find two 11/64-in. 
diameter holes. These holes are provided to mount the 
chassis brackets, part No. 7, (Fig, 2 A) ia place. By means 
of 8-32 self-tapping screws these brackets are screwed to the 
chassis and serve to locate the chassis in the chassis box, 
which can be seen in Fig. 3. The brackets, part No 6, Fig. 
211, are provided for condenser mounting. Four of the 
brackets are assembled with the timing condenser 2\4 ins - 







i 
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HEINZ A. MUELLER 



apart and the condenser can be fastened to the chassis by 
using four 8-32 self-tapping screws, cutting the thread 
through the No. 31 (.120) holes on the brackets. 

After completing the chassis you can proceed with mount- 
ing the parts to the chassis, and for this work you will be 
guided by the drawing, Fig. 4, showing a top view of the 
chassis assembly. Place the sockets and socket shield bases 
in position and fasten them to the chassis either by means 
of 6-32 round head screws, or by rivets. When placing the 
sockets, take care that they are located as specified on the 
drawing. Now, place the rubber grommets in the specified 
holes and also assemble the PM-7 contact terminal socket. 
The next operation is to mount the tuning condenser by 
means of a bracket assembled to the condenser with self- 
tapping screws. After these operations it will be wise to 
wire the heater wiring for the tubes. The next step will 
be the assembly of parts located inside of the chassis, for 
which work you will refer to Fig, 5. Place the antenna and 
radio frequency coils as shown on this drawing and fasten 
them to the chassis by means of 6-32 round head screws, nuts. 




Fig. 7, left 
Detaits of the theet-steel, 
16 ga. housing. 



340 



RADIO-CRAFT for DECEMBER, 



1933 



www.americanradiohistorv.com 



and lock washers. Similarly, mount 
the condensers in place in the cans using 
screws or rivets. On this drawing. Fig. 
5, you will also see the resistor and 
condenser mounting brackets, part No. 
15 (Fig. 6) in place, fastened to the 
chassis by means of 6-32 screws and 
nuts. These two brackets do not neces- 
sarily have to be used. However, when 
using them, a more rigid wiring can 
be produced by securing some of the 
resistors and small condensers with 
these brackets; fastening the terminals 
of resistors and condensers through the 
rivet holes of the brackets, soldering 
the connecting points and bringing one 
lead to the terminal as required by the 
wiring diagram. Mounting the resistors 
and condensers in bunches on these two 
brackets will make the wiring very 
solid, rigid and pleasing to view. In 
Fig. 5 you will also sec the chassis 
brackets assembled in place as men- 
tioned above. 

Part No. 2 (Fig, 7) shows the chassis 
box built of No, 16 gauge (.062) sheet 
steel and finished either with cadmium 
plating or enameling. The drawing is 
self-explanatory. In one view is shown 
the chassis locating pin, two of which 
are required. Rivet them to the box 
so that the pin will extend inside of the 
box. The rim of the box is provided 
with twelve 8-32 bushings for tightening 
the chassis box cover. However, should 
you not have these threaded bushings 
handy, the threading for the 8-32 screws 
could be made directly in the box rim 
as shown on the drawing. On one side 
of the box a 1-5/16 in. diameter hole is 
provided as a cable entrance. The four 
holes with the 8-32 thread are provided 
to fasten the junction box to the chassis 
box. The threads for the junction box 
screws are reinforced by welding steel 
strips on the inside of the chassis box, 
also shown in Fig, 7. 

The junction box shown as part No, 
4 (Fig, 8) is also made of No. 16 gauge 
(.062) sheet steel, cadmium plated or 
enameled. All the cables going to the 
radio set are brought to this junction 
box. A rubber grommet is inserted in 
the %-in. diameter hole and the wires 
brought through this grommet. Leave 
the length of all the wires about 5 ins. 
from the inside of this junction box to 
the end of the wire. All the cable shields 
which end at this junction box are tied 
together by a No. 14 copper wire sold- 
ered, and this same wire is then brought 
into the junction box and serves as 
ground wire with one end having a 
terminal clip fastened to the chassis by 
means of an 8-32 self-tapping screw. 
This is clearly shown in Fig. 3. After 
the assembly of the cables with the junc- 
tion box is completed, fill the inside of 
the junction box with an insulation 
compound to prevent dampness or dirt 
from getting into the chassis box. All 
the wires going through this junction 
box will be connected to the type PM 7 
contact plug, for which work Fig. 9 will 
guide you. 

The terminals on this drawing are 
numbered with respect to the guide slot 
(Continued on page 367) 
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Figs. 6 and 8 to 13 
Drilling, mounting and wiring details of the set. 
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Fig. 1 

Drilling specifications for the car radio receiver chassis. 
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Figs. 4 and 5 
Left and riaht. top and inside views. 
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Fig. 2 
Bracket-mounting detaits. 
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THE BEGINNER'S "UNIT CHASSIS 



CRYSTAL AND 2-TUBE SUPERHET. 



Previous "Beginner's" articles in RADIO-CRAFT have been 
devoted almost exclusively to the design of "bread-board" 
radio receivers. In the following article the author dis- 
cusses further the "chassis-type" design which more closely 
follows standard radio set construction. The circuit has been 
changed to incorporate a superheterodyne connection. 



PART III 



FRANCIS R. HARRIS 






Fig. A 

The front view of the "Superhet.' 



Fig. B 

The rear view of the Beginner's set. 



Fig. C 

The under-side view, showing parts* 



WHEN we started building chassis sets, two months 
ago, we promised that we would use the same 
construction for a number of layouts. The re- 
ceiver this month, shown in Figs. A, B ami C, is 
an example of this practice. With the same chassis, prac- 
tically the same layout, and the addition of only one extra 
piece of equipment (which those of you who have followed 
the series, already have on hand) there results, not only a 
different set, but one operating on a totally different principle. 

The heart of the circuit, shown in Fig. 1, and the thing 
which makes possible this result, is a new tube — the type 
1A6. (This tube is described on page 267 of the November 
1933 issue of Rai>io-Ckakt. — Trvhnicat Editor). 

In the September, 1033 issue of Radio-Craft, on page 160, 
there was described in this department a crystal superhetero- 
dyne which made use of a tube oscillator, crystals as first* 
and second-detectors, and a tube audio frequency amplifier. 

This set worked nicely, and demonstrated beautifully and 
simply the principle of the superheterodyne, but, due to the 
inefficiency of the crystal as a first-detector, it was rather low 
in sensitivity; a crystal first-detector constitutes a distinct 
loss in the circuit. In other words the voltage of the intrr- 
m*\lUit*> frequency or LF. on the output side is considerably 
less than the voltage of the signal or R.F. on the input s"nlt\ 
The circuit shown here, on the other hand, due to the use 
of the new tube, gives a gain of approximately 40 in the 
"mixer" or "modulator" (sometimes called "converter") 
stage, which takes the place of the first-detector in the earlier 
circuit. 

The Circuit 

The circuit itself is very simple as will be seen by inspec- 
tion of Fig. 1. The first stage consists of one type 1A6 tube 
which performs the double duty of mixer and oscillator — 
being in reality two tubes in a single bulb. The input R.F. 



or signal voltage to the control-grid is tuned in by the tuned 
circuit LI, L2 and C2. The oscillator circuit consists of the 
tuned network L3, L4, L5 and C3, C4. C5. C6. 

The mixing of the input and oscillator frequencies takes 
place in the 1A6 tube; and the plate output of this tube, into 
the intermediate frequency transformer L6, L7, is the result 
of this mixing. 

The output of this transformer is fed into the grid of the 
type 33 audio tube through the crystal detector, thus the 
plate output of this tube is of audio frequency and is fed 
directly into the speaker or headphones. 

The only part of this circuit which is unusual and may 
require explanation is the oscillator network mentioned 
above. This is what is known as a "padding" circuit. The 
requirement that the oscillator circuit tune at all times 
exactly 175 kc. away from the input R.F. (radio frequency) 
is met in superheterodyne circuits by either of two means. 
First, by a condenser having one section with specially cut 
plates or second, by means of this "padding" circuit. Of 
course, in our present set we are using two separate tuning 
condensers and padding is not strictly necessary, but in 
order to afford the beginner the opportunity to learn just 
how this padding is done, we are showing the circuit and 
describing the method. 

Building 

The layout of the si»t is shown very clearly in the photo- 
graphs and, except fur the addition of the intermediate 
transformer, which appears between the two tuning condens- 
ers, is practically the same as the previous receiver. The 
position formerly occupied by the type 34 R.F. tube is now 
occupied by the type 1A6, which means replacing the four- 
prong socket with one having six prongs. The wiring must, 
of course, be accordingly changed. The wiring of the type 
33 output tube is practically the same as before; jeference 
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to the two diagrams will show the 
changes necessary. Condensers C4, C5, 
and C6 must be mounted in a convenient 
place above the chassis so that they 
can be varied while the circuit is in 
operation. 

No diagram is shown this time for the 
construction of the chasses themselves 
as full details were given in the No- 
vember issue, to which the reader has 
been referred. 

Operation 

After the set is completely wired up 
and you are sure that everything is as 
it should be, plug in the tubes, attach 
the antenna and ground, and plug in 
the power cable plug. Then attach the 
"A" battery and turn on the filament 
switch. The tubes should light with a 
dull red glow. If this occurs, plug in 
the speaker or phones, attach the nega- 
tive side of the "B" battery and flip 
the positive wire across its post. This 
should cause a moderately loud click in 
the speaker. If it does, the assumption 
is that the circuit is O.K. and the con- 
nection may bi» made permanent. 

If a milliammeter is available, it may 
be inserted in the "B" circuit. The total 
current drain should be about 18 milli- 
aniperes. 

Make sure that the little wire on the 
crystal detector is just barely making 
contact with the crystal. Turn the rotor, 
L4, of the oscillator coil to a position 
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where its axis is parallel with that of 
the main coil. Now try tuning for a 
signal, turning one condenser slowly 
while "roeking" the other one back and 
forth over a wide range. If no signal 
is heard, turn L4 through 180 degrees 
and try again. 

It might he well, before doing the job, 
to approximately tune the intermediate 
frequency transformer by M feel," turning 
the two screws in the top of the can of 
I.F.T. until it takes about the same 
pressure to turn each one. 

After a signal is picked up, which may 
require eonsiderahle patience, tune it 
in as loudly as possible with the two 



tuning condensers, then turn the volume 
control until the signal can be just 
barely heard. Now, tune the intermedi- 
ate frequency transformer, I.F.T., by 
turning the two screws until the best 
response is obtained. Without touching 
anything else, adjust the crystal detector 
to the loudest signal. 

Make a note of each position of the 
two dials for this station — also its fre- 
quency — and then proceed to log as many 
more stations as possible, making a 
careful note of each one. 

Now, we may proceed to "pad" the 
circuit; in other words, to make the two 
(Continued on page 368) 



The SCHOOLBOYS' 
1-TUBE RECEIVER 

Here is a real beginner's receiver — one that anyone can 
build, without having to know anything about either radio or 
mechanics. Just get a cigar box, a tube and a few other 
gadgets, and go to it. There's no time like the present! 



ANY schoolboy can build this unique 
one-tube set and obtain really good 
reception at a trifling cost. It is an 
easy little set to make and will bring 
in plenty of stations on the headphones. 

Apart from its low constructional cost, 
this set is very cheap to run. It works 
from a 45 V. "H" battery and takes so 
little current from the battery that it 
will last for at least six mouths and 
probably longer. 

The basis of our one-tube set is the 
familiar cigar box. Any cigar store 
will have an empty one to give you — 
or perhaps your father will hurry up 
and finish his latest box of cigars, if 
you will tell him that you about to build 
something really useful for once! 

One thing about the box; be sure that 
it is at least 2 in. deep, otherwise it will 
not hold all the parts. The box contains 
a tuning coil, a tuning condenser, de- 
tector tube and several smaller parts, 



such as the grid leak, and a small semi- 
variable condenser for improving the 
aerial selectivity. 

{Continued on page 369) 
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Fig. A 

The complete receiver in the cigar box* 
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The wiring diagram of the set — see also 
Fig. 3. 
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RADIO 

SHORT-CUTS 



Hints, "kinks," ideas and 
suggestions that enable the 
amateur and professional 
to save time and money. 



GAS-TORCH AND SOLDERING 
IRON HOLDER 
Lowell E. Hinkle 

The illustration in Fig. 1, shows a con- 
venient and inexpensive torch and iron 
Ji elder, that can be made by any one 
in a very short time. The burner used 
here is a Terrill laboratory burner and 
can be picked up most anywhere for 
a few cents. The iron holder is made 
from a scrap of heavy gauge galvanized 
sheet metal. This can be purchased at 
any roofing store. One 8-32 round head 
machine screw and nut are needed to 
clamp holder to burner and are also con- 
venient for adjusting the position of the 
iron in the flame. This torch uses 
natural or artificial gas. It is not ex- 
pensive to operate and can be regulated 
to keep the iron at the proper tempera- 
ture. It is so small that it makes a 
good addition to any tool kit. 



a home-made drum dial 

Gernald Bates 

Almost every radio experimenter has 
a eollection of the old-fashioned plain 
tour-inch dials on hand. With a little 
time and patience, it is surprisingly 
simple and easy to transform these into 
quite presentable and usable drum dials. 

Usually it will be found that these 
plain dials are made in two sections. 
If one is careful, he can shatter the 
small corrugated handle portion with 
a couple of blows from a pair of pliers, 
leaving the numbered portion intact with 
its brass center shown in Fig. 2, A and 
R At regular intervals around slightly 
more than half of the numbered portion, 
drill holes and mount four angle brack- 
ets made of aluminum (Fig. 2 C.) Cut 




base sec. c-c 



Fig. 1 

Torch and iron holder details. 



a strip of celluloid (heavy cardboard 
would do in a pinch) about an inch w ide 
and bolt it to the outer brackets only, 
leaving the two center brackets to act 
merely as supports. Now the drum dial, 
shown in Fig. 2 D t of the "thumb" 
variety, is finished, ready for calibrat- 
ing. 

A pilot bulb may be mounted on the 
radio chassis behind the celluloid strip 
in such a manner that its light will 
shine through. 




mount fouR small bolt om strip. 
ANGUS BRACKETS DIAL IS COMPLETEO 



Fig. 2 

A homemade drum dial. The construction Is 
much more simple than the illustration 
indicates. 



PLACING PARTS TO AVOID 
INTER-ACTING FIELDS 
Arthur A. Walter 

One of the greatest difficulties con- 
fronting the average custom-builder of 
amplifiers is in the avoidance of inter- 
acting electromagnetic fields. The usual 
method is to completely wire the am- 
plifier and then, having left the iron- 
cored components unbolted from the 
base, change their relative positions un- 
til the least hum is heard in the speaker. 
Such a procedure makes the assembly 
of a compact job difficult, and at times, 
impossible. One never knows in what 
positions the components will eventu- 
ally be placed or the space required for 
each component. 

A method which has been applied to 
the building of many power amplifiers, 
and in "radios" in which this condition 
has been found, is as follows: — place the 
power transformer in the approximate 
position desired on the base and connect 
the primary to the A.C. power supply, 
leaving the secondary leads open. (Fig. 
3.) Hook a pair of headphones across 
the filter choke terminals and place the 



choke in the position desired near the 
transformer, moving it backward or 
forward, vertically or horizontally un- 
til a position of minimum hum is found. 
Oftentimes a movement of only %-im 
will suffice to change the sixty cycle 
current induced in the choke by the 
power transformer and heard in the 
headphones as a deep hum, to an abso- 
lute silence. A number of positions will 
be found in which no hum will occur. 
The choke and transformer may then 
he bolted in place and filter condensers, 
rectifiers, and bleeder resistances con- 
nected to form the power supply section. 

To locate the correct position of the 
A.F. transformers, the headphones are 
connected across their secondaries and 
the above procedure followed with re- 
spect to both the power and the choke, 
the latter having acquired a field of 
its own after being connected to the 
rectifiers and line transformer and be- 
ing able to induce a hum voltage of 
either 60 or 120 cycles to the audio 
transformer being located. 

Incidentally, A.F. transformers will 
introduce distortion in a high-gain am- 
plifier if their respective fields inter-act. 
This condition may also be corrected 
by the above method; the 110 V. line, 
however, being connected to the primary 
or secondary of one transformer and 
the headphones to the primary or 
secondary of the other. But, needless 
to say, first be certain that the primary 
or secondary of the transformer con- 
nected to the line has sufficient imped- 
ance to prevent being burned out by 
the line voltage. 




Fig. 3 
"Hearing" stray fields. 
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READERS' DEPARTMENT 

A department in which the reader may exchange his thoughts and ideas with other readers. 



SERVICING "TALKIES" 

Ed it or, 11 aiho-C ra ft : 

In your current issue of Radio-Craft 
is a statement to the effect that you are 
starting a series of articles on the servic- 
ing of Sound Motion Pictures. 

We are a radio servicing organization 
in Cincinnati, and feel that this field 
offers an untouched source of revenue 
in the Cincinnati area. We will appre- 
ciate your aid in contacting independent 
manufacturers of replacement parts for 
sound motion pictures, and in obtaining 
any other information and assistance 
you can offer. 

The writer has been in technical work 
with W.E. sound pictures and feels well 
qualified technically to handle this type 
of work. 

You might be interested to know that 
the writer has been a constant reader 
of Gernsback Publications for the past 
twelve years and expects to continue 
reading them for they sure give you 
very valuable information that cannot 
be bought at any price. 

Edward A hand, Service Engineer, 
Schwartz Radio Co, 
1600 Haw Mwt, 
Cincinnati, Ohio. 



A NEW BUSINESS FOR 
SERVICE MEN! 

According to a recent Associated Press 
item, printed in a Tacoma, Wash, news- 
paper, a condenser which provides pro- 
tection against electric waves has 
brought relief from years of suffering to 
Martin liodker, known in this section 
as the human radio. 

Dodker will wear a condenser de- 
signed by William G, Gunston, electrical 
engineer, and will no longer need to 
carry his wire- wrapped cane which has 
given him some relief, 

"The trouble with Bodker," Gunston 
said yesterday. *'is that his body otters 
far more resistance to electric and radio 
waves than the average body, with a 
resistance of about 40,000 ohms. Bod- 
ker's body offers so much resistance that 
it stores up electricity, and this is dis- 
charged at intervals with such rapidity 
that he is completely upset." (Three 
cheers for the "body discharger"! Let's 
get busy, Service Men, here is a wide- 
awake business for wide awake men — 
Hi! — Associate Editor). 



IMPROVING. OFFICIAL SERVICE 
MANUALS 

Editor, Radio-Craft: 

Practically all radio sets have some 
particular part or gadget which will 
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Fig. 1 

Three cheers for the "body discharger"! 



eventually cause trouble. It is also 
quite evident that these same faults will 
occur in each similar model. Based on 
this contention, a scheme which I em- 
ploy to make my set of the Official Radio 
Service Manuals indispensable and even 
more complete follows. — Whenever 1 en- 
counter any "all-meat'* items pertaining 
to radio service, be they sell-experienced 
or obtained through reading in Kadio- 
Crakt or elsewhere, these items are in- 
dividually recorded on the O.U.S. Manual 
schematic diagram sheets in the follow- 
ing manner. Around the particular de- 
faulting part or parts indicated in the 
item, is drawn a circle in bright red 
pencil; the use of "color" is represented 
in Fig. 2 by dotted lines. Then too 
perhaps if deemed necessary, notations 
of authoritative sources of reference 




Fig. 2 

A practical reference system. 
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are made along the border as illustrated 
in Fig. L\ Although this system may 
require a little "book-keeping." 1 find 
it is well worth fhe time and trouble 
of compilation. 

John J. Lrcrcitt.. 
SpUlvUlc. In mn. 



FURTHER "INFO." ON "NOVEL 
EXPERIMENTS" 

Editor, llADio-CitAi-T : 

In reading the November, 1932 issue 
of ItAhio-CKAKT 1 came across an article 
entitled, "Novel Experiments," in which 
Mr. Klase claims that by connecting a 
flashlight bulb or even a 40 W. electric 
bulb to the loudspeaker terminals of 
the radio set in place of the loudspeaker, 
he obtained good loudspeaker operation. 

I would like to suggest to Mr. Klase 
that he should try the same experiment 
over again, and he will discover that 
the sounds do not come from the electric 
bulb, but are reproduced by loose lam- 
inations in the A.F. transformer. 

W i i.i.i am Travmckk 
1119 West 11th St. 
Chicago, J 11. 



Ed i t o r, I i a Dio-C ra rr : 

Referring to the letter from Mr. Wm. 
Travnicek, I am sending further data on 
"Novel Experiments," 

The set first used in my experiments 
was a T.K.F. 6-tube set using a resist- 
ance coupled amplifier, battery operated. 
1 found that reproduction of sounds was 
caused by shunting the lamp with my 
hand or hand capacity and by substitut- 
ing a l A to V6 meg. variable resistor it 
gave better results (a smaller value may 
be used). 

Apparently it operates somewhat on 
the order of an electrostatic speaker. 
The 40 W. lamp should not be put in the 
socket too tight, but should be loose 
enough so that it has a little play at 
the base. A small neon tube will give 
good results due to ionization of the 
neon gas. Adjust the resistor to suit 
the lamp used. Then hold the lamp to 
your ear and hear the results. This 
experiment can be made on any set 
A.C. or battery. 

Mr. Travnicek's suggestion is partly 
correct as I later discovered. One set 
used for experimental work was an 
At water Kent 44 A.C. It gave louder 
results than previous sets had and later 
proved to be due to loose laminations 
in the audio frequency transformers. 

John F. Klask, 
It. F. J). 1 
Macungic, Pa. 
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the NEWEST 

in ALL -WAVE 

SUPERHETERODYNES 



PART II 



The new Masterpiece Model 
II receiver was designed as 
the result of analyzing a 
cross-section of comments 
and suggestions. The wave- 
length range is 1 3 to 570 
meters- In this article Mr. 
McMurdo Silver concludes 
his discussion of the technical 
improvements incorporated 
in this real all-wave receiver. 



Mc MURDO SILVER* 



IN THE last issue of Radio-Craft, 
appeared a general description of 
the new Masterpiece II all - wave 
superheterodyne. In this article are 
presented its circuit diagram and per- 
formance curves. 

This receiver is the first all-wave 
broadcast receiver to employ a stage of 
T.R.F, amplification on both broadcast 
and sbort wavelengths; the first receiver 
of this type to employ air-dielectric tun- 
ing condensers in the LF. amplifier; the 
first to employ 2A3 output tubes; the 
first to employ the new 2A7 S.-U. first- 
detector and electron coupled oscillator 



•President, MeMurdo-Silver, Inc. 



tube; and the first custom built all-wave 
receiver to employ band-spread tuning 
— a list of "firsts" quite enough to make 
it interesting. 

Because of these and a number of 
other new features, plus the fact that 
every up-to-date engineering advance is 
found in it, the Masterpiece II permits 
the student to study in a single receiver 
practically the entire present day radio 
art in its most advanced form. 

On the assumption that the November, 
1933 issue of Kaiuo-Ckait is handy for 
general reference, the circuit details will 
be explained without a preliminary 
review. 



The Colls 

Coils LI, L4, L7 and L10 are four 
different R.F. transformers with separate 
antenna primaries to permit the use of 
transposed or tuned two-wire lead-in 
systems. Separate primaries and second- 
aries are picked up by gang-switch sec- 
tions Swl and Sw2 to couple the antenna 
to the 58 R.F. amplifier tube, SI. 

Coils L2, L5, LS and Lll are primaries 
and secondaries of the R.F. transform- 
ers coupling the T.R.F. amplifier to the 
first-detector, and are selected by gang- 
switch sections Sw3 and Sw4, 

Coils L3 t Lt>, L9 and 1,12 are oscil- 
i ('an tinned on payv 362) 



l\ L4.L1.LI0 




Fig. 1 

Schematic circuit of ihe new McMurdo-Stlver Masterpiece Model II all-wave superheterodyne. High-efficiency tubes are used* 
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SERVICING 
THE "TALKIES" 



In the preceding issue of RADIO-CRAFT we announced this new series. In the present 
article the author starts right off with a detailed discussion of a representative sound 
talking motion picture installation — the "talkies" system at a Metropolitan theatre. 



PART II 



AARON NADELL 



BEFORE any radio man can hope to succoed in obtaining 
theatre business he must have some fair idea of what 
talking picture equipment is like. A typical installation 
of this equipment is shown in the accompanying illus- 
trations, Figs. A and B. It is proposed in this article to 
review — as completely as space allows — the more important 
characteristics of this and similar apparatus. In install- 
ments to follow, the problems this machinery imposes upon 
the projectionist and the manager will be described, after 
which the manner in which the radio man can fit himself 
into the picture should become plain. 

Of course there will be no space here to go into such 
elementary electrical theory as Ohm's Law, or why an am- 
plifier tube amplifies. It is assumed that the reader is 
familiar with such things. If he is not, this is not the place 
to learn them. The discussion to follow will take the ordin- 
ary electrical principles for granted, and confine itself to 
describing the manner in which those principles are applied 
in apparatus of this kind. 

Ruggedness 

What is most likely to strike the reader who looks at the 
accompanying illustrations is the ruggedness and mass of the 



equipment, as compared with radio or the commoner types 
of I\ A. amplifiers. It will be important for him to remember 
this strength of construction if lie should, in the future, do 
any repair work on theatre equipment, and see to it that his 
repair is as sturdy as the apparatus to which it is applied; 
because that sturdiness is not an accident. It was explained 
in the introductory installment that "the show must go on" 
and that even a slight disturbance in the show is a business 
crime unpardonable. The apparatus is made strong accord- 
ingly. The same requirement will apply to repairs of any 
nature. 

Figure A represents a double amplifier — one regular and 
one stand-by. Each amplifier is rated at 12 W. Each am- 
plifier consists of three separate amplifiers in cascade, five 
stages of A.F. amplification altogether, the last two being 
push-pull. Power supplies are partially self-contained, but 
a storage battery for a rectifier with a 12 V., 14 amp. filtered 
output in place of batteries) is also necessary to operate this 
installation. The rectifier is not shown in the picture. 

It may save confusion to begin at the right of this picture, 
rather than at the left, and so eliminate some of the ap- 
(Continwd on page 378) 





Flo, A 

The "bank" of sound motion picture machines. 



Fig. B 

Just a few stages of A.F. amplification in- panel style! 
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SERVICING 
by STAGE 
ANALYSIS 



Fig. A 

A combination signal generator and multimeter. 



JOSEPH KAUFMAN* 



The author, a writer who is known from coast to coast, describes tor "new 
timers," a system of servicing which Is known to experienced radio men. The 
advanced technician will learn a thing or two by reading Mr. Kaufman's 
description of a commercial test unit designed for isolation and test of 

individual stages. 



MOST Service Men attach too 
much importance to setting in- 
struments that will do things 
automatically. Why not adopt 
an approach — a technique — where test- 
ing equipment is of a fundamental char- 
acter and is not suhject to obsolescence? 
What I am about to present — stage 
analysis — is known to many experienced 
Service Men and practiced by them un- 
ci m sci ou si v! 



A Basically Sound System 

Those men recognize that a radio re- 
ceiver is like a chain with many links. 
A modulated radio signal is fed to the 
input and an audio signal is fed to the 
loudspeaker. Like the chain, any break 
or defect in only one link, stops the 
normal operation of the receiver. Their first impulse is to 
isolate the defective link (stage) at once. Not by using a 
sot analyzer or a testing mechanism but by analyzing by 
means of their senses of htWinff. touch, smelt and vision. 
what the defect may be — they go from 
effi'vt to cause. 

I can't stress enough the idea of logi- 
cal reasoning from effect to cause. An 
experienced Service Man may listen to 
a receiver and realize at once that a 
certain buzz is due to an off-center 
speaker, a certain squeal is due to an 



"Making Transformers 
and Chokes" 

Due to the difficulty m pre- 
paring Part II of the article on 
the construction of audio and 
power transformers and chokes, 
Part I of which appeared in the 
preceding issue of RADIO- 
CRAFT, it was not possible to 
present Part II in the current 
issue. However, watch for con- 
tinuations in subsequent issues. 



open grid, an overheated output tube Is 
due to a shorted "C" bias resistor. They 
will tune a receiver and quickly realize 
that the tubes are dead. When a re- 
ceiver is noisy, they quickly ascertain 
by the process of elimination whether 
the noise is produced internally or ex- 
ternally. (All this is an essential part 
of their technique and precedes any in- 
strument method of trouble-shooting.) 

A few more pointers conclude the sug- 
gestions for a visual check-up. A re- 
ceiver may fail to work because a tube 
is burned out; the aerial and ground 
system incorrectly installed or con- 
nected to the receiver; a tube not firmly 
in place; a top cap not in position; or 
^^^^^^^^^^^ H a part on top of the chassis visibly de- 
fective. Examine the chassis, tubes, 
power supply and pickup system and eliminate surface de- 
fects at once. Check the main power supply. Only then 
should the Service Man resort to the use of instruments. 
\ Cont ntHerf un pay*' ot>5) 



* biri'c-tnr of KdtmUioll 
Mimic. 



National Kadin In- 




,. F {300T y 
\feOOT 



R.F.C. 
30 MHY. 

IF* N2 31 ENAM 
WIRE -0U0L ATE RAL 
WINOlNG ON 
l/2MDiA.F0ftM 



Flo. 2 

Circuit of a "selective analyzer." 
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Fig. 1 

In A, the servtce oscillator connections; the multimeter diagram Is shown at 6. 
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How To Make A 
COMPACT, POWERFUL 

6 V., D. C. and 110 V., AC 
1-UNIT P. A SYSTEM 

LOUIS GANCHER* 

A new standard of compactness in P.A. apparatus for opera- 
tion on either 6V., D.C., or I 10 V., A.C., is established in 
this design of a single-case system. The assembly includes 
a 10 W. amplifier, dual-service phono, motor and dynamic 
reproducer, and related units. 




SP'K'ft 
EXCITER 
CONTROL 
BOX AND 
MtC.CASE 

AMR POW- 
ER PACK 
PHOMO, 
_,W'T'RAND 
■ POWER 
SUPPLY 
CASE 



BOTTOM 
FOR EXTEH5I0N5. 
CABLES. PLUG5 ETC. 



Fig. A 

The P.A. system in inter-locking cases. 



TURN- JHPUl CONTROL . 

.TABLE ACPttR QQx 




AWPUf»€R 



C0;L PUI6 



PURCHASERS of P.A. amplifier 
equipment are divided into two 
groups , . . those who rent out 
such systems, and those who pur- 
chase them for their own use. The am- 
plifier system described here was de- 
signed to meet every possible require- 
ment of both the groups. 

To those who rent out P.A. Systems 
this design will prove of special appeal, 
for, it enables such men to conveniently 
transport the equipment from one rental 
to another, and by virtue of its universal 
powered construction, the same amplifier 
can be employed anywhere. 

(This method of universal operation 
was completely described in articles ap- 
pearing in the September, October and 
November issues of Raiuo-Ckaft. en- 
titled, "Constructing a Complete 26- 
Watt Dual - Channel P.A. System."— 
Assoc. Editor). 

The Amplifier 

The input circuit of the amplifier 
shown in Fig. 1A, consists of a Mrmeg. 
stabilizing resistor HI, connected across 
the input posts, BP1 grid, HP2 ground, 

*i'ivsi<k'»t, Coast* to-Coast Radio Corp. 



requiring an external input control sys- 
tem. The output of this first tube, VI, 
a type 56, (serving as a pre-amplifier! ) 
is resistance coupled into the second 
A.F. stage, utilizing another 56 tube. 
This is, in turn, resistance coupled into 
an 89 "driver" 3rd A.F. stage, the output 
of which is transformer coupled. Tl, 
into a conventional class B type 53 tube 
as the 4th A.F. Stage, Both plates of 
the 53 power output tube are connected 
to a class B output transformer, T2, 
having the following voice coil and line 
secondaries: 500, 200, 15, 8, 4 and 2 
ohms, any three of which may be 
brought out to the voice coil outlets 
(FS 1, FS 2 and FS 3 shown in Fig. A) 
fastened on the side of the portable case, 
such as the 500 ohm, the 15 ohm and 
the 8 ohm outputs. 

The two 56 tube filaments are con- 
nected in parallel, and then in series 
with the filament of the 53 tube and a 
%-ohni, 5 watt resistor. The remaining 
89 tube is connected directly across the 
6 V. filament supply— see Fig. IB. This 
novel arrangement keeps the filament 
current drain comparatively low, and 
make possible the use of tubes with 
(Vonthuird on page 371) 
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Fig. 1 

The circuit of the amplifier (A) and details of the filament circuit (B). 
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Fig. B 

The P.A. and phono, unit ready to operate. 
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Fig, C 

The components of the system. 
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Fig. 2 

The circuits of component units* 
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HOW TO INSTALL A 

REMOTE CONTROL 
ON 1-DIAL SETS 

At last, we have a practical, reasonably priced remote 
control unit. It does everything possible with higher priced 
units and is destined to be a "best seller. 1 ' 

HUBERT L SHORTT* 




THE Service Man, or P.A. engineer is not in the business 
for his health; — like every other business, this enter- 
prise must show a profit. To make it do so, he is 
obliged to take advantage of the trends in radio, giving 
the public what it desires and demands. 

Many business men fail to appreciate the fact that it is 
extremely expensive to try to create public demand by the 
process of education. On the other hand, where such a 
demand exists, it is very profitable to cater to it. 

In radio, we have had many object lessons to illustrate this 
point. During the past few years, there has been a constant 
trend toward simplification and compactness in radio receiv- 
ers. When the midget first appeared, wide-awake radio men 
reaped a rich harvest from them. Recently, history repeated 
itself, with the introduction of the unique portable A.C.-D.C. 
sets. Because these convenient little receivers followed the 
trend of demand, their sales appeal has been enormous. 

And now, once more, we find another radio development 
which promises great popularity and hence opportunities for 
profit. The American public has placed a definite stamp of 
approval on radio "remote control" as a refinement offering 
greatly increased convenience. Some of the most important 
radio receiver manufacturers, such as Philco, Stromberg- 
Carlson, RCA-Victor, etc., have recognized this fact and 
have announced new models equipped with remote control 
arrangements. There are, however, hundreds of thousands 
of older model sets, excellent in every other respect, but not 
fitted with remote control. Owners cf the latter sets will 
want to have them modernized, and the fulfillment of this 
desire will serve as an unlimited source of profit to progres- 
sive Service Men who know Opportunity when it knocks. 



Fig. A 

Front and rear view of remote controlled set. 
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Mechanical details of the selector and wiring of the cable 



To be salable, the remote control must be well made, re- 
liable, positive acting, noiseless and easy to install. Further- 
more, it is essential that its price meets the limitations 
imposed by present economic conditions. Otherwise it will 
remain unpurchased, no matter how much it is desired. 

The remote control illustrated in Fig. A and described in 
this article meets these specifications in every particular. It 
is highly efficient, can be installed readily on almost any 
radio receiver and can be purchased complete at such a low 
price that the Service Man can give his customers a superfine 
remote-control job, charging the very reasonable sum of 
£25.00 and still make a respectable profit. 

How It Is Done 

The conception of controlling and operating a radio set at 
a distance is by no means new. However, the first attempts 
to construct such devices were crude and costly. The elec- 
trical and mechanical difficulties were gradually ironed out, 
resulting in the modern control unit described here. This 
device is shown in the accompanying illustration, Fig. A, 
in this instance being hooked up to a 7 tube superheterodyne 
receiver. Any other single-dial receiver could be used with 
the remote control in exactly the same way. With this unit, 
{Continued on pwjv 375) 



250 

MMF . 5- 
) RFC .02MF=ME6 



).0O0 
OHMS 




4 MOTOR 

.V 

I TAPPED -~ 



4 >Dd)i 



SELJCTO*' 0«UM fcsO CONTACTS 



Fig. 2, above; Fig. 3, left 

Schematic circuits of the remote control and 
the T.R.F. tuner units. The A.F. circuit fol- 
lowing the tuner may be of conventional type. 
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS 



OPERATING NOTES 

^^^^^^ IYER PAULSEN ^^^^^^ 



KOLSTER REPAIRS 

A Kolster K-70 receiver would occa- 
sionally cut olT to a whisper if the tone 
control was turned to another position. 
Everything seemed to test O.K. but at- 
tention was focused on the pontode cir- 
cuit because of somewhat similar trouble 
in another popular make. Finally the 
0.1-inf. coupling condenser between the 
plate of the second detector and the 
grid of the pentode shown in Fig. 1 
was found leaky, but only after it was 
tested with high voltage — further proof 
of the need of adequate voltage for 
testing condensers. 



HUM IN APEX MODEL 8 

An Apex Model 8 sot developed terrific 
hum as soon as the switch was snapped 
on. This hum was traced to the 8 inf. 
cardboard electrolytic filter condensers, 
which tested open. (See Fig. U.) It 
seemed queer that both of them should 
test open, so they were opened up, and 
in each case one of the connecting straps 
was found entirely corroded away. 



DISTORTION IN PHILCO SETS 

A Pliilco model 20 ran perfect for a 
few minutes after being turned on, and 
then signals became "mushy/* The 
cause was finally traced to the 0.5-meg. 



gridleak in the 27 tube circuit, shown 
in Fig. 3. This resistor had a value 
fluctuating between 0 to 500,000 ohms, 
which caused the delay in locating the 
trouble. 



2"? DEL CONDENSER. CAUSING 

24 R.CC. TROUBLE O.l- MF. 




Fig. 1 
Fixing a Kolster K«70. 




Fig. 3 
Trouble in a Philco 20. 



Another time this set developed severe 
"static'* and sputtering, and with the 
analyzer plugged in, the voltages varied 
with the different intensities of crashes, 
and then suddenly dropped to zero. The 
trouble was found to be caused by the 
filter choke becoming grounded, due to 
the insulation breaking down and allow- 
ing the wire to touch the core. 



MORE ABOUT "AUDIOLA JR." 

Here are several faults in the "Andi- 
ola Jr." chassis, in addition to the re- 
sistor trouble, mentioned in the May 
193:5 issue of Uaiho-Ciiaft. The ones I 
have come across bore the name "West- 
minster" and were dressed up in big 
cabinets. One showed up with no plate 
voltages, which was traced to shorting 
of the ,01-m f. condenser from the plate 
of the type 45 tube to ground. (Later 
found on others.) Another developed a 
bad case of "oscillationitis" all over the 
dial, which no amount of aligning or 
tube changing would cure. The trouble 
was finally located in the U.F. bypass 
condenser. This is a dual 0.1-mf. metal 
case condenser, and the only ground 
connection of this condenser is the rivet 
which also holds down one side of the 
second U.F. socket. This rivet had 
worked loose, making a very poor ground 
{Continued On page 3G4) 




Fig. 2 

Condenser connections caused trouble. 
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Fig. 5 

The "red" condenser sections broke down. 
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Fig. 4 

The Audiola Junior. Several faults and their correction are described. 
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Radio Service Data Sheet 



MAJESTIC MODELS 440, 500, AND 800 SUPERHETERODYNE RECEIVERS 

(Model 440 chassis is used in receiver models 44, 49, and 1 94; the chassis incorporates the new type 6F7-S and 6Z5 tubes; 2-band re- 
ception. The model 500 chassis is used in receiver models 55 and 59; the circuit incorporates type 6A7-S, 6B7-S, and 6F7-S tubes; 2-band 
reception. The model 800 chassis is used in receiver models 85 and 86; features 8 tubes, police-call reception, A.V.C., and class B A.F.) 



MODEL 440 CHASSIS 
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usual output tune. 
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ran ire is 
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MODEL 500 CHASSIS 

hrtmdcasl 



f r c< pic i icy- ratine of this 
: I ,."i.*i<i kr. : the short-wave 

1.4MM.I1U kr. Note tin* follow- 
wide hand coverage: ti»i slmrt- 



Tllho 

T\ pe 
V I 
Y'J 
\ :; 
V4 



rath. s.<:. Mate 

Volts Volts Volls 

::.."» - 1 0 ill! & O JJTt fV ! »1» 

12 trj tVc O 2.Vi I INI* 

i:s :mii 
Sir. o 
♦Measured with n.4»-ine;r. olimnioior. The 
lino iKitontial is 115 V.. dn cy. Tin' filament 
potential of all mhos is (Tlio lilninoiiis 

of \" I siro connected in parallel.) To alteu. 
set wave-change switch in hroadcast position, 
adjust Kl for uiiixiinuin volutno. and turn 
I ho condenser v'siu-i to full mesh. No*w, 
supply a 4.*id kc, signal to tin* converter 
prid of VI ami uliirn I.F, trimmers "F" for 
niaximiiiu sensitivity. Finally, supply a 
l.fiuti ko, sijninl to tho Input of l ho receiver, 
tuiif it in. ami thon nlitrn tin* oscillator and 
U.K. circuits of VI for maximum sonsitU Sty, 
Reverse tho lino plus; posit inn for least 
noisy operation, sis determined hy tho 
feci iveaess of I'll. 

A foalnro of this receiver is the oxeep- 
t it ma My hiirh pnln ohtainod through tho use 
of new tubes and careful circuit design. 
Tube VI is a combination oscillator and 



wsivo sensitivity i> equivalent to the broad- 
cast hand: it') broadcast signals sire not 
hoard during short -wave reception. 

Tnhe VI is a combination oscillator and 
firsi -detector. Tnhe VJ is a conihiuation 
I.F. ami A.F. siinplilier. Tnhe V:s is si com- 
bination I.F. simplilier. second-del cot or ami 
A.V.F. tube, 

Tnhe t'ath. S.-<1, Mate 

Volts Volts 
Ion & i) 2|o A liu 

Inn & O i'.Mi & t'»il 

|ihi&ii L'oii&U 
L»."Hi 0 -•::.*» 

n\» t a.i '.j 
nr» V, 

section of 

is fed separately to its diode plates: one 
set is u«cd for the channel and the other 
for A, V.I*. The use of separate diodes for 
these two purposes results in exceptional 
fidelity, since the A.F. diode is not nega- 
tively biased; ami results in extremely pond 

• NT. 

, , . . «F7-3 

s 



A.V.C., since full A.V.O. may he exercised 
on VI, Vli, and V"». The reproducer is of 
phiL'-in typo: i he ihdd coil 1ms si resistance 
of !>Mi oluns. The zauz condenser has a 5 
to I raiio planetary drive: the dial is rali- 
hrateil in kc for both wave bands: swiich 
S is located sit tho rear of the chassis, 

MODEL 800 CHASSIS 

This receiver provides an exi-opi ion ally 
t;ood imie control circuit, police-call rot-op- 
tion. A.V.i".. and class I: output from a sin- 
gle tube: the type 4-S tnhe is vised in two 
positions. 

Tube VI is an 
lator si tit J lirst-dct 
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■ : V7. push-push class I; 
Vs is the usual full wave 
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STROMBERG-CARLSON No. 33 6-TUBE AUTOMOTIVE RADIO RECEIVER 



(Incorporates the new, high-efficiency tubes; 

Tn the No. receiver flu* type 7S tiilm. 
VI, is used as an U.K. amplllicr ami its "in- 
put Is coupled to tho type OA 7 tube 1 , V2. 
which is a composite lirst -detect or ami os- 
cillator. TIlC I.l'\ generated in the output 
of this type OA 7 tube is fed to the pentode 
portion of the type * ►! :T tube, \:», which 
functions as an I.F. amplifier. The two 
diode sections of V;> are operated on the 
amplified i.F. signal. One diode is used 
for A.V.i'. an<i controls the types 7* and 
OAT tubes. VI ami V2, respectively. The 
other diode is used for A.F. detection and 
its load resist or is coupled to the volume 
control potentiometer Itlo through hi 2 an<l 

The arm of the volume control f Is the 

A.K. signal to tho coiitml-grid of V4. the 
A.F. amplifier, and so-ou in the usual man- 
ner. 

The type l»-23400 Klkoiiodc vibrator unit 
may be checked Uy substituting the unit t" 
be tested, in a receiver kept set tip for this 
purpose. If the unit under test performs 
correctly in this set, hut does not operate 
in a satisfactory manner in the receiver 
being tested, the trouble will be found else- 
where in the circuit, if the cheek shows 
that the unit does not operate correctly, it 
Should he replaced with a new one, Ihi nut 
ttttt'nifft to Hvrvirr Elkumnlc unit*. 

When the on-off switch is turned "mi," 
the buttery vol tape is applied to the boaters 
of the tubes in the receiver unit, the dial 
lamp, ami the power relay in the combina- 
tion speaker and power unit. The contacts 
of the power relay are, therefore, closed ami 
the battery voltage is applied to the vibrator 
power supply, A slight bum will be heard 
from the vibrator. In a few seconds when 
the tubes have heated, the load-delay relay 
armature will pull up. cutting off the tem- 
porary load resistor HI 8, This resistor \< 
kept in circuit, until the tithes reach oper- 
ating tempt' rat u re, to control the vo It aire 
applied to the receiver. Both of these re- 
lays must perforin correctly if the receiver 
is to function correctly. 

Voltaire readings are obtained by measur- 
ing between the various tube socket con- 
tacts and chassis base, with the tuhes in 
place. I Mail A in the diagram shows the 
terminal layout of the sockets with the cor- 
rect terminal numbers. The terminals of 
each socket are numbered, starting with one 
heater pin as 1 and proceeding elockwise 
around the pin circle to the other heater 
pin. Till* is done looking at the bottom of 
the socket. 



A.V.C.; tubeless "B" supply; tone control; 
interstage noise suppression.) 

Voltages are read on tin 1 meter scale 
< I.ooo ohms per volt > normally used for the 
magnitude of the particular voltage except 
as otherwise specified. The vol tap's given 
are those obtained when the battery voltage 
is o.:i v. 

Tul* ( 'i ri«l Terminals of Sockets 

Tyi>e(Tip 1 2 3 4 5 6 7 
VI 0 -li 1 +1*7 +81 +2 9 2 9 0 - 
V2 0 -6.1 +187 +81 +1*7 -2 -3.6 0 

250 
Scale 

V3 3.1 -6.1 +1S7 +81 +3 0 12 0 

too 

Scale 

V4 - 0 +166 0 11 —6 I - - 
VS - 0 +184 +187 0 +14 5 -6 1 - 
Note. These readings are made with the 
positive pole of the storage battery ground- 
ed. If the negative is grounds), the heater 
voltages will nam rally he reversed. These 
voltages will vary slightly from the aver- 
age* giv«-n due to tolerances in resistors, 
variations in tubes, battery voltage differ- 
oilci-s. etc. 

Tlh' figure*, given at tin* top of the table, 
a'lovc, an- blent iticd with the socket termi- 
nal iis follows. Tube VI. cap. control- 
grid; I. "hut" heater: 2, plate; ::. screen- 
grid: 4. suppressor-grid ; 5, cathode; C, 
grounded heater. Tube V2, rap. detector 
control-grid; 1. "hot" hesiter; I 1 , plate of de- 
teeter: l\, screen-grid : 4. plate of use.; ."». 
control-grid of osc. ; 0, cathode; 7, grounded 
heater. Tube V:?. cap. conl robgrid ; l. "hot" 
In-ater; 1*. plate: screen-grid : 4. A.K. 
dioile ; r», A.VA\ diode: 0, cathode; 7, 
grounded heater. Tube V4. I, grounded 
heater: i». plate; IS. control-grid: 4. cath- 
ode; o. "hot" heater. Type v.", i, grounded 
heater: i\ plate: set n-grid ; 4. control- 
grid; .", cathode; 0. "hot"' heater. 

t'otitinuity and resistance tests may he 
made with all tubes removed fnnn their 
sockets and the power iurd removed from 
the receiver unit. The on -off switch should 
be turned "off.*' Tin* readings then ob- 
tained, in ohms, should conform with the 
s«'t of representative figures given below, in 
connect ion with detail U in the diagram. 

Measurements are made between the 
points indicated by the two figures, as fol- 
low-. : 

point* nhuis Points ohms 

."./I open 1171 <» 

i; I open l ::/."< o 

7 :« n 1 4 ■> 2n 

>• 70 Uo.oon 

1»/:! *jn,oiin 10/:; I 

10-11/1 4-V> 17/18 Ml,(HJ0 



kc. dial calibration; load-delay "B" relay; 



IS/ 1 


son 


3.1/30 


open 


10/1 


0 


:u/:i 


(1 


20/:, 


o 


::.-/! 


2,700-3. 7nn 


2l/:i 


45 


:us/i 


4:»0 


24/1 


L'o.oon 


::7/r. 


0 


2.-71 


O.'J-nteg. 


::s/i 


0 




1 meg. 


:ii»/4 


0 




U.oon 


4i>/:: 


0 


20/1 


0 


41/1 


2,700-3.70n 


27/1 


0 


4171 


4o0 


2*/:: 


.-i..v>n 


4.1/5 


o 


2b/ 1 


0— Ml 


44/1 


2.01 Hi 


Sw. <'oflr 




4o/l 


1.1 meg. 


:io/l 


:;.noo 


40/1 


1.1 meg. 


:n/r. 


0 


47/1 


25 


:w/i 


0 


47/40 


open 


;^:;/i! 


u 







I hi not realign the receiver unless it is 
absolutely necessary. The procedure Is as 
follows; 

roil tied the leads of a service oscillator 
adjusted to 20O kc. between the control-grid 
rap of V2 and the chassis base. <A lixed 
condenser of o..Vmf, should be connected in 
series with the lead going to the control- 
grid to insulate the 20o kc. service oscilla- 
tor from the voltages of V2. 

t'otinect the tint put meter across terminal 
M of the fuse block ami the combination 
speaker and power supply frame. This puts 
the meter across the UHA'itig coil of the 
speaker (4 ohms Impedance 1. The signal 
should he very weak, just suffloicnt to show 
a deflection on the output meter. 

Now adjust Tin ami I'll for peak swing 
011 the output meter, lit will be necessary 
to cheek over these adjustments as they are 
somewhat interdependent. 1 Now, similarly 
adjust «'1S. 

To align the U.K. and oscillator circuits, 
connect the service oscillator to the antenna 
input terminal thruogh a 2nn ninif. eonden- 
m r. with the "low" side of the service oscil- 
lator connected to the chassis hasp. 

Next, tune the service oscillator to l,4«tn 
ke. and set the dial of the remote control 
unit at 1411. Make sure that the signal ap- 
plied is only strong enough to givo a de- 
flection on the output meter. Adjust the 
oscillator trim 111 hit; condenser for maximum 
deflection of the meter: then, similarly ad- 
just the K.F. and antenna trimmers. 

Finally, tune the service oscillator to 000 
kc. and adjust padding condenser i'7 for 
maximum meter deflection. (If this adjust- 
ment is very far out it is advisable to re set 
to 1.400 kc. and check the setting of the 
oscillator trimmiug coudenser.) 
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BUILDING THE NEW 

7934 ULTRA- 
MODERN SUPER 



CLIFFORD E. DENTON 



Fig, A 

Front view of the modernized "Ultramodern Super/ 



SO MANY requests for more informal 
tion about this popular receiver 
have been received in the last year 
that something had to be done to 
satisfy the readers of Kadio-Ckaft. 

Letters from set constructors all over 
the country report reception from coast 
to coast and from Mexico City to the 
smaller stations in Canada at real con- 
sistent loudspeaker volume; less than 
ten kc. selectivity (if desired) and over 
78 clear channels without any trouble. 

If the builder desires to sacrifice 
selectivity for quality, then the I.F, 
transformers can be detuned slightly. 
Actually, it is necessary to detune the 
I.F. transformers considerably before 
the actual selectivity of the receiver is 
inipared to any great extent. 

In building the 1934 model, one 
thought was kept in mind. All of the 
parts used in the construction of the 
11*33 model must be used and the addi- 
tional equipment necessary must be ob- 
tainable anywhere. // fa not nw usury 
to d i start I ant/ of the original parts 
spr<ijit*tl, with one exception. Due to 
the changes in the base connections to 
the newer type tubes the pentode sockets 
must be changed from 5 prong to 6 
prong and the first-detector socket must 
be changed to one of 7 prong small-type, 



instead of the 6 prong used in the first 
instance. 

The main changes lie in the wiring of 
the various parts so that smoother 
operation and even greater sensitivity 
can be obtained. 

The Circuit 

It is interesting to compare the orig- 
inal diagram which was printed in the 
October 19;W, issue of Kai>io*Ckait, page 
202. with Fig. 1, The following details 
deserve particular mention as they 
constitute the high-lights of the new 
design. 

(a) — Improved A.V.C, Circuit. The 
A.V.C action has been changed over to 
the two I.F, tubes only, thus resulting 
in greater stability and still providing 
excellent control. 

(b) — New 2A7 Tube Combines Oscil- 
lator and First-Detector. This new de- 
velopment in vacuum tubes results in 
higher efficiency in converting the broad- 
cast signal to the intermediate fre- 
quency of 17, r > kc. and does away with 
the separate oscillator tube. Socket 
connections and characteristics of this 
new tube will be found in Fig. 2. 

(c) — Tuning Meter. So many requests 
came from builders of this set for in- 

{ Continued on page 363) 



FEATURES: 

(a) Improved A.V.C. 

(b) Type 2A7 first-detector and 
oscillator. 

(c) Visual tuning meter 

(d) Type 2A6 second-detector, 

(e) Silent tuning switch. 

(f) Band selector. 




Fig. B 

Underside view of the "new" 



set. 



Silent tuning- 

" EO- 



AJR^ DYNAMiC 
*> REPRODUCER 



VOICE 
' COIL 




Schematic circuit of the "1934 Ultra-Modern Super." 



Fig. 1 

Compare with Fit). 1, page 202, of the October, 1932 Issue. 
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BRIEF 
SPECIFICATIONS 

Wave length Ranuc 10 
to 570 motors or 520 to 
30.000 kc. Four position 
wave change switch. 

(External unit extends 
rungc from 700 to 2000 
meters.) 

Tuned R. F. etage on 
both Broadcast and entire 
Sliort Wave range yet sin- 
gle dial tunes the r.-criver. 
Greatly improves signal- 
noise ratio on 12.000 mile 
reception. 

Band -spread tuning on 
short waves. Mak« s short 
wave tuning actually eas- 
ier than broadcast tuning. 

3 air-tuned intermedi- 
ate stages. Most accurate 
intermediate amplifica- 
tion ever developed. 

Sensitivity better than 
J 4 inicro-volt absolute 
average- 

Interstation noise sup- 
pressor adjustable t > ex net 
location requirement. 

Automatic volume con- 
trol holds all stations 20 
rovolts and up at con- 
s', mt volume to the ear. 

Selectivity absolute 9 
Kc. for Europe, better 
than 1'. S. needs (21 Kc. 
wide 10,000 times down). 

Fidelity perfect over 30 
to 4,000 cycle audio range. 

I'ndistortcd power out- 
put, IS watts. 

Automatic and manual 
tone controls. 

Special impregnation 
for tropical climates. 

Built-in beat oscillator 
for easy finding of S. \V. 
and weak broadcast sta- 
tions. 

Chromium plated steel 
shielding case eliminates 
need for cabinet. 

10 day trial in your 
home. Open-and-shut 
guarantee. Money back 
instantly if you arc not ab- 
soltitely satisfied — no 
questions asked. 




• •YOU CAN HAVE A RECEIVER 
EXACTLY LIKE ADMIRAL BYRD'S 




MASTERPIECE lis • Especially designed to serve as broadcast 
and communication receivers on the Byrd Antarctic Expedition 



For the first time in the history of a radio, a broadcast 
receiver is considered sufficiently able to fulfill the func- 
tions of communication receiver as well. 

MASTERPIECE II, product of McMurdo Silver's 
laboratory, is relied upon for communication and broad- 
cast service, by the Byrd Expedition during his two year 
stay in the Antarctic. 

Hut ... let us not deceive ourselves. This receiver is 
not "just a good radio," selected for an important task 
simply because it appeared to be better than others avail- 
able. Indeed not! MASTERPIECE II was designed 
especially for the work to be done — five of them serve 
as the official communication receivers of the expedition. 

The engineering of Masterpiece II provides a degree of 
dependability in transoceanic reception that eliminates 
all |x)ssibility of failure. It's just good enough to stake 
lives on — the lives of the whole Byrd Expedition! 

1 1 s const ruct ion incorporat es ample provision for equal- 
ly certain performance in tropic heat and antarctic cold. 
Mechanically, MASTERPIECE 11 will withstand most 
anything. 

McMurdo Silver, inc. 

1735 BELMONT AVENUE - CHICAGO, U.SA. 



A great eastern university . . . the greatest in the field 
of radio research and engineering, having collaborated in 
furnishing the specifications for Admiral Byrd's receiver, 
considers MASTERPIECE II a major advancement in 
the art of radio reception. And now YOU can have one 
... a radio exactly like Admiral Byrd s! 

10 Day Trial — Money Back Guarantee 

So that vou can see for yourself ... by actual test . . . 
that MASTERPIECE 1 1 is the finest receiver for 10-570 
meter world wide reception, I will gladly send it on 
10 day trial. If for any reason you decide not to keep it, 
simply return the receiver and I'll make complete refund 
instant I v — no quest ions asked. The coupon from this page 
will bring full details of MASTERPIECE 11. 



McMurdo Stiver, Inc., 1735 Hclmont Ave, Chicago, U.S.A. 
Send me full information on Masterpiece II. 



Street.. 
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RADIO-CRAFT'S 



Information bureau 

SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but please observe these rules: 

Furnish sufficient information, and draw a careful diagram when and the appearance of its answer here, 

needed, to explain your meaning; use only one side of the paper. Replies, magazines, etc., cannot be sent C. 0. D. 

List each question. Be SURE to sign your name AND address. inquiries can be answered by mail only when accompanied by 

▼l - . k - k ... . „„ H f „ rm n ~.mni th* nr»a»*tt n«nerfll 25 cents (stamps) for each separate Question; answers are subject 

At least five weeks must elapse between the receipt of a question Other inquiries must be marked "For Publication. ' 



MICRO-MIDGET ANALYZER 
(Correction) 

(224 > Mr. 1*1. «\ Mould, Pittsburgh. Tenna. 

((J.> 1 would like to call your al tout Ion to 
the Micro-Midget Analyzer on page tit»2 of t lie 
May, 1933, issue of UAtuo-l'ttAFT. I think if 
you will eheek over this eireitit and the chart 
showing the posit ion of tin* selector switch, 
you will note a slight error in one of the 
socket connections V2. Take, for instance, 
the 45 tube, which shows t»2 for the selector 
switch and according to the circuits, this 
would be <J3. 

(A.) We are printing material furnished 
by Mr. Serotta in answer to Mr. Mould's in- 
quiry. 

I wish to aro.ua int you with the fart that 
when 1 sent my article in to he published. 1 
described two methods of construction for the 
special switch SI. When the article was 
published, however, only one method was in- 
eluded. The method described does not con- 
form with the switch shown in the photo- 
graph and this confused many readers, as 
indicated by some of the letters I have re- 
ceived. 

The Incorrect and correct methods of con- 
necting the socket V2 are shown In diagram 
(>224. A and It, The changes are obvious. 

Several readers have complained that the.v 
have trouble with the 4, and « prong com- 
position sockets shorting when a tube was 
inserted. This can be remedied by taking the 
soekets apart and trimming the ends of the 
contacts a little to prevent them from touch- 
tag. Also, a small amount of solder may be 
flowed behind each contact to form a more 
positive connection to the tube prongs. 




Fig. Q-224 
A "Micro-Midget" correction. 



AVIATION RADIO RECEIVER 

(22) Mr. Uoy Mantx. Detroit. Mich, 
(<».) 1 have recently hoard about a now 
crystal-controlled superheterodyne receiver 
developed by the Uell Telephone Laboratories, 
for use lu the reception of signals in airplanes, 
during flight. As the frequency bands allot- 
ted to portable transmission In planes are 
much narrower than those permitted for 
broadcasting, the receivers employed for this 
service must tune very sharply. Could you 
possibly obtain some information for ine re- 
garding this new receiver'/ 1 am sure that 
many readers of U.\ino-f lt.\Fr would be inter- 
ested In knowing just how the high selectiv- 
ity Is obtained, especially in the compact de- 
signs required for aviation units. 

tA. I'.ccause of the limited width of the 
frequency bund available for aviation, tele- 
phone communication and the large number 
of operating companies desiring frequency al- 
locations, it has been necessary to assign 
channels with a frequency separation of only 



about one-tenth per cent. Since this separa- 
tion is only one or two-tenths of the separation 
of broadcast channels, the difficulty in select- 
ing the desired channel without interference 
from adjacent ones is evident. 

In the development of the Western Fleet rlc 
12 A receiver, this selectivity problem has 
been fully and satisfactorily met. And in 
spite of this, the receiver weighs no more 
than previous aviation receivers with a much 
lower degree of selectivity. 

A schematic diagram of the receiver is 
shown in Klg. Q.22o. To obtain the required 
degree of selectivity and sensitivity, a super- 
heterodyne circuit is employed. From left to 
right in the diagram. there is one stage of 
T.Il.F. amplification, a first detector, three, 
stnires of I.F, amplication at HkTi kc, a sec- 
ond detector and A.V.f. tube, and one stage 
of A.F. amplication, a separate tuned circuit 
for each frequency is employed for the U.F, 
Mage and for the oscillator. 

Operation of a shifting mechanism selects 
the proper circuits for the frequency desired, 
tin circuits having been properly tuned while 
the plane was on the ground. 

In any radio receiver the usable sensitiv- 
ity Is limited by the tube and circuit noise. 
When this limit has been reached, sensitiv- 
ity to still weaker signals is obtainable only 
by increasing the vohaue input. For a given 
field strength, the voltage induced In a given 
antenna is tjxed, but tin- voltage across a 
tuned circuit In series with the antenna can 
be much greater. Antennas ordinarily used 
for airplanes have a comparatively low re- 
sistance, and so lend themselves to the series 
tuning which Is employed lu this receiver with 
excellent results. 

{Con tinned on paye U01) 
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THE RADIO MONTH 
IN REVIEW 

(Continued from page 330) 
Chicago. Senatore, now the Marchese 
(Marquis) (iuglielnio Marconi and the 
Marchesa Marconi arrived at New York 
on the Italian liner Contc di Savoia on 
September 28th. 

Piloted by David Sarnoff, head of the 
Radio Corporation of America, to the 
new Radio City, just opened, Marconi 
had to run the gauntlet of some twenty- 
odd radio scribes who corralled him in 
one of the rooms in Radio City and 
lambasted him with radio questions, 
mostly foolish. 

Marconi graciously let it be known 
that he came to the United States "to 
learn something about wireless." 

Sarnoff disputed this point of the il- 
lustrious one-eyed inventor by stating 
that "no one in the United States can 
teach Marconi anything about wireless." 

After having divested himself in good 
humor of the radio reporters, Marconi 
was taken to the roof of Radio City, 
where he was duly photographed — re- 
turning to the Hitz-Carlton Hotel later, 
where he spent the night. He then 
embarked for Chicago, where he arrived 
on October 2nd. 

Here, a great tribute was paid to 
Marconi, as the father of radio, at a 
luncheon given in his honor at the 
Museum of Science and Industry. From 
this he rose, at Mr. Roosevelt's invita- 
tion, to greet the President, with whom 
he was photographed. Subsequently, 
returning to his own luncheon, he said: 
"The money aspect of the development 
of radio must not be forgotten. For 
example, my first experiment in broad- 
casting across the Atlantic cost more 
than $200.00.*' 

In concluding the ceremonies, Rufus 
Dawes, president of the exposition, pre- 
sented a special medal to Senatore 
Marconi at the Century of Progress; 
while a light-beam from the star Capella, 
picked up by a telescope in Florence, 
Italy, and sent by radio and telegraph 
to Chicago, switched on the floodlights 
of the Fair. The inventor then flashed 
around the world, by wireless, the letter 
"S," which thirty years ago he sent so 
dramatically across the Atlantic. 



SILENT 
BEDLAM 



■A 



TREMENDOUS 
crash is heard, 
the grinding 
of metal upon metal, splintering of 
glass, the screams of the heroine; then, 
the siren of the traffic cops, the roar of 
hundreds of aetual voices of the dear 
populace. Shots are fired at the hit-and- 
run driver responsible for the crash. 

These are the noises that issue forth 
from your loudspeaker, as you sit in 
your study and listen to the latest radio 
presentation. Vaguely, you picture in 
your mind's eye a large room in which 
all these noises arc manufactured, with 




LET'S GO PLACES 
AND HEAR THINGS ! 

Replace weak, limping tubes with tubes 
made by RCA— and come on along! 



DON'T be a stay-at-home... limited to the few 
stations near at hand ! Come on a Radio Tour! 
Get the thrill of a "first night" in Holly wood... the 
Hill Billy ' Shindig" in Asheville ... those German 
comedians in Milwaukee... the'Tent Show" in Des 
Moines . . . your own college football game back 
home.. ."The Kingfish" speaking in Louisiana... 
Rhumba players down in Havana. A million dollars 
worth of radio entertainment is waiting for you.. . 
Go places, hear things! With new, powerful tubes, 
with a good radio set thoroughly in order you 
can bring in stations beyond the reach of tubes 
that are worn and old. 




Step into the heart of Chicago, hear 
the famous programs from the loop 
—on a Radio Tour ! 




A million dollars 
worth of radio 
talent— yours on 
a radio Tour! 




Have your dealer test your tubes 

To go on a great radio tour every night — your ticket 
is simply a good radio set plus a new set of Cunning- 
ham Radio Tubes or RCA Radiotrons to replace 
weak and limping tubes. Only RCA Radiotrons and 
Cunningham Radio Tubes are actually made and 
guaranteed by RCA, Built to give you full, complete 
tone, wide range, sure performance and long life. 

A remarkable free booklet, "Radio 

I Tours" tells you whether your set 
is giving you all it should. It lists 
all stations in the U. S., Canada, 
Mexico; it provides a "radio yard- 
stick" and a map that shows your 
own locality and all the stations 
you should get. Ask your nearest 
dealer for "Radio Tours"— or mail 
coupon below. 




Broadway and the great 
Whi te Way. The heart of 
the show business ... go 
there on a Radio Tour! 




San Francisco's 
Chinatown... all the 
entertainment of the 
Golden West — on a 
Radio Tour ! 



unninqham 
Ra diotron 



Without any obligation please 
send me your illustrated folder 
"Radio Tours" with station 
map and "radio yardstick." I 
am enclosing 10c in stamps 
for postage and handling. 



Name 

Address „_,_„„.„ 11M M1 

(Coupon must bt sent to RCA RaJhtron Co, , Camdttt, NJJ j ^ 
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Holder of ALL records — 
takes the cup for superior 
performance on Every Test, 



No wonder they out-perform and out- 
wear so-called "just-as-good" fixed re- 
sistors. Service men take note: 

Specify Centralab. 




CENTRAL RADIO 
MILWAUKEE 



LABORATORIES 

WISCONSIN 



Give SERVICE 

.... with a Small Inventory 

Here is the best Volume Control Proposi- 
tion on the Market. Here are the reasons 
why? 

1. Over 400 "exact duplicate" controls 
in the "X" series, 

2. Yet with SIX controls in the origi- 
nal-AD- A -SWITCH -SERIES 477 
sets can he serviced. 

3. By combining controls in both 
lines any requirement can be met 
with minimum stock investment. 

4. Clarostat with its two separate 
lines offers the widest range of 
controls to choose from. 

5. Clarostat Controls are inseparable 
from Quality Service AVork. 

Clarostat "X" lino has over 400 controls to rlioow from 
~ rxart (is to electrical cm-rail rolsifince, timer, hu*lu»g, 
shaft length, and will fit into exact siiace in set. 
(Mtirnqtat Ad- A- Switch line comnrlsea the maximum 
utility with minimum .-fork Investment. Series VJ (wire 
Wound) obtainable from r.O to Jirt.OOO ohms. Series C 
<new composition element) ohtfilnnule from 10.000 to 
5 000. 0H0 ohms. Hotli lines obtainable in all tapers— 
insulated <Maft lone. Wide use Is indicated aa fol- 

lows: W-28 will service 128 Sets: C-28 will service 106 
W-2S, T7 sets; C-59. GO sets; etc., etc. 

NEW CONTROL 
REPLACEMENT GUIDE 
ON REQUEST 

CLAROSTAT MFG. CO., INC. 

267 North 6th Street. Brooklyn. N. V. 

AD- A-S WITCH was originated by Clarostat 



hundreds of people being employed to 
bring it all about 

You are due for a disappointment; 
because, the next time, if you have a 
friend at one of the key stations of a 
large broadcasting net, you may step 
into the studio where all the noise 
originates, and you will find that here 
*'bedlam reigns" silently. Everything is 
very prosaic, and at the most there are 
only three or four people in the studio, 
speaking in moderately low voices. 
Where, then, is all the noise coming 
from? 

If you look closer, you will see a 
long table with about ten phonograph 
turntables; oue operator sits in front 
of them. The turntables are all rotat- 
ing. The operator merely depresses a 
push-button, which brings the phono- 
graph pickup down on a precise spot 
of a certain phonograph record when 
the cue is given. This one phonograph 
record may give the exact reproduction 
of the automobile crash. Depressing 
the next buttou, the pickup descends 
upon the spot which unloosens pistol 
shots. The next will give a marvelous 
reproduction of a roaring crowd. Mean- 
while, the operator who pushes the but- 
tons does nothing but wear a pair of 
phones and listen to the output of the 
phonograph discs. You see, all the 
pieces have been recorded from actual 
crashes, actual crowds, actual shots* 
etc. When required, an impresario 
simply orders whatever "noises" lie 
wants; this is much simpler, much less 
costly, and the noises can be used at 
any time later on. This new scheme 
has been developed into perfection by the 
Camden, X. J., plant of the Uadio Cor- 
poration of America, and is now in use. 

The ease with which the sound effects 
can be injected into the program by this 
method is just one more example of the 
remarkable development of broadcasting 
in the past few years. 



SILENCE 

PLEA SB 




RADIO BY 
DUN & 
BRADSTREET 



■w 



The new Broadcast Nofse Robot creates any- 
thing from the roar of 10,000 baseball fans 
to the crash of two automobiles. 



HEN Dun & 
Br ad street — 
now joined 
together — say something about auy in- 
dustry, you listen respectfully; and now 
it appears that we have actually turned 
the corner, even in radio, and that the 
big, bad wolf, " Depression," is now 
really a thing of the past. So listen 
carefully, and see what Dun & Brad- 
street have to say officially about your 
industry: 

"Orders are being received in such vol- 
ume that manufacturers now arc behind 
in their deliveries, despite increased 
operating schedules, and retailers are 
pressing for shipments as their old 
stocks have been cleared and consumer 
demand is forging ahead from week to 
week." 

"The future of the radio industry 
seems brighter than it has been in sev- 
eral years, as prices have increased, 
stocks have been cleaned of antiquated 
models, budgets have been adjusted, and 
many evil trade practices have been 
eliminated." 

"Since June, there has been an unusu- 
ally strong upturn in the demand for 
radios in most parts of the country/' the 
survey continues, "the poorest showing 
being made by the South and some sec- 
tions of the Northwest. With many 
manufacturers of popular-priced sots, or- 
ders are now running ahead of produc- 
tion, with retailers placing fresh com- 
mitments, as soon as the delivery of 
former ones has been made. With the 
increase in the prices of sots and the 
shift of demand to the better-grado 
units, value of output has increased from 
CO to 85 per cent, in comparison with the 
record for the nine months of 1932, while 
unit volume is higher by 15 to 45'/ ," 

"While the strongest demand con- 
tinues decidedly in favor of units priced 
at $15 to $50. during the last sixty days 
more interest has been displayed in the 
small console sets falling within the 
price range of $30 to $70. Short-wave 
sets are increasing in popularity, as lis- 
teners are interested in tuning in on 
foreign programs." 

As far as bankruptcies are concerned, 
things are looking up too. Conditions 
are getting so good these days that, 
while we had three and one-half million 
dollars of bankruptcies in 1930, we have 
only a paltry $2,641,250 in 1933. The 
following table by Dun & Bradstreet 
makes this more evident. 

MAN U FA C T V REUS 

Year Number Liabilities 

1930 40 $:t,&>t>,4(MMH> 

3931 15 4.088.44.VHI 

1933 23 l,H2«i,09fi,00 

1933* 17 2,641,250,00 

WHOLESAT.KRS AND RKTAl LKKS 
Year Number T,i;iIiHihV* 

1930 217 $2,0" 1,392,00 

1931 160 4.07!*, 359. 00 
1032 170 I,?)"; M.67H.OO 
1033* 80 1,175,366.00 



•January to August, inclusive. 
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TYPEWRITERS 
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NCE upon a 
time, you 
used to 
send out-of-town messages by the dot- 
and-dash method, as practiced by West- 
ern Union. Last year, the great and 
powerful American Telephone & Tele- 
graph Company perfected their 'Tele- 
type" machines, which they rent to you. 
Owning the wire system themselves, 
they rent you the Teletype machine, 
which is nothing but a typewriter, to 
which a telegraphic transmitter has 
been attached, and a similar machine is 
placed in your Chicago office for the 
paltry sum of $1,20 for 3 minutes and 
40£ for each additional minute. A New 
York merchant can now send all the 
messages he wants to his Chicago office, 
day after day. He couldn't afford to do 
that by sending straight messages by 
Western Union or Postal Telegraph. 

Not to bo outdone in this line of en- 
deavor, and to make the operation still 
cheaper, a number of radio enthusiasts 
have been working on the radio type- 
writer for years. 

Clyde Fitch, well known to readers of 
Kamo-Ckaft, and inventor of the Tropa- 
dyne radio circuit, has been active in 
the development of radio typewriters; 
and last month Radio Industries started 
manufacturing them in a Binghamton, 
N. Y. plant. 

The chief outlet at the present time 
is the U. S. Army and Navy. It is ex- 
pected that large factories, brokers, etc., 
will use the radio typewriter presently. 

Mr. Fitch recently demonstrated it in 
New York, where it was operated be- 
tween uptown and downtown offices on 
5 meters, and worked to a charm. It 
seems to be foolproof with the exception 
of one old bugaboo — and that is static. 
Old Man Static, when he gets going, is 
liable to print some letters that were 
not intended originally; but, unless the 
static is exceedingly bad, it doesn't 
make much difference, because you can 
easily spot the incorrect letters. Any^ 
how, even ordinary wire telegrams con- 
tain misspell tugs traceable not to static 
but to clerical mistakes. 




The new Radio Typewriter now ready for the 
market. News and static are equally enjoyed 
by it. 




The NX 
UNIVERSAL 
RECTOX INSTRUMENT 

Ideal for use in Test Sets • . . 



HERE is an instrument that 
measures practically every 
electrical quantity needed in the 
diagnosis of receiving set ills. 

The instrument, self-con- 
tained, has these ranges: 
0-1 milliampere, d-c. (resis- 
tance 100 ohms) 
0-1 milliampere, a-c. (resis- 
tance 5000 ohms) 
0-100 millivolts, d-c. (resis- 
tance 100 ohms) 
0-5 v., a-c. (resistance 5000ohms) 
The following additional 
ranges can be obtained by the 
use of accessories which are 
furnished separately: 
0-1-5-10-50-100-200-500-1000 
volts, d-c. 

Westinghouse 

Quality workmanship guarantees 
every Westitighouse product 



O-1O-5O-1OO-2OO-500-1O0O 

volts, a-c. 
0-1000-10,000-100,000 ohms 
0-5-10-50-100-500 milliam- 

peres, d-c. 
0-5-10-50-100 milliamperes, a-c. 
0-1-5-10-50 amperes, d-c. 

The instrument, mounted in 
a case, with all the necessary 
switches, resistances, and shunts 
to give the desired ranges, makes 
an ideal test set. 

A new catalog, 43-341, just 
completed, describes and lists 
the newTsTX Universal Rectox 
Instrument and all resistors and 
shunts, and includes connection 
diagrams. Send the coupon or 
a post card for your copy. 



SEND FOR CATALOG 

Westinghouse Electric & Manufacturing Co. 
Dept. Ill, Room East Pittsburgh, Pa. 

Gentlemen: Please send me a copy of Catalog 
43«34t. 

Name 

Address T 79717 

City State RC 12-33 



Be sure to turn to page 374 of this issue and read about the new 1933 OFFICIAL 
AUTO-RADIO SERVICE MANUAL which is now published. 



TRUMAN RADIOS 

are 

CUSTOM BUILT 
Broadcast, Shortwave and 
Auto Radios 

Write for dealers prices 

TRUMAN RADIO SHOP 
7443 Stewart Ave., Chicago, 111. 



WANTED ! 



Jobbers-. Mail Order Houses and Representatives 
in all Territories 



TWO FAST MOVERS 




Free Edge Cone and Voice And— Field Coils for all 
Coil Assemblies Dynamie Speakers 

We also Manufacture Various Types of 
Magnetic Speakers 

We can Supply and Remedy Your Sneaker Xeeds. 

Speaker Mftrs, Since 1921 
LEOTONE RADIO CO., 63 Dey St.,NewYork, N.Y. 
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Uvt Your 
Copies of the 
Sill UK 

technical 
imijj:ti> 

Because of the widespread interest in 
the SHUKE TECHNICAL BULLE- 
TIN and the numerous requests for 
back issues . . . the following back 
issues arc available now at 



6 



per copy. 



No. 1 
No. 2 

No. :t 

No. 1 

No. ."5 



Condenser vs. Two-Button Mi- 
crophones. 

Field Problems in Microphone 
Placement. Part 1 — Broadcast- 
ing. 

Field Problems in Microphone 
Placement. Part 2 — Public Ad- 
dress Systems. 

Mixing Circuit Design Data. 



The Microphone — An Electric 
Ear- Noise Measurement 
Binaural Transmission. 



The SHURE TECHNICAL BULLF- 
TIN . l . a monthly publication of 
the Shurc Brothers Company, 215V. 
Huron St., Chicago, microphone mak- 
ers . , . contains AUTHORITATIVE 
AND USEFUL INFORMATION on 
microphones, microphone placement, 
design data on associated speech-input 
circuits, new applications of micro- 
phones for industrial and research 
purposes, and similar technical phases 
of broadcast and sound engineering. 

Copies of the SHURE TECHNICAL 
BULLETIN may be had without 
charge by broadcasting, public-address 
and recording engineers simply by 
sending in your request on your com- 
pany's letterhead. 

Subscriptions accepted from amateurs, 
radio service men, and others at the 
nominal fee of 50c per year. 

To be sure of having these valu- 
able issues send for them now. 
Use the coupon below. 



SHURE BROTHERS COMPANY 
215 W. Huron Street, Chicago, HI. 
□ Please send me postpaid the following 

back issues of the SHURE TECHNI- 

CAL BULLETIN: 

- _ No 1 No, 3 

No 2 No, 4 

I am enclosing No. 5 

c (in stamps) (in cash), 

O Please enter my subscription for one 
year, I am enclosing 50c in stamps 
□ in cash □ in money order. 

Address 
City and State 




SUPER P.A. SYSTEM 

(t 'oh tinned from page o38) 
were employed, and tlie latter units wore 
separated to give *|)erspective" to the music. 
Individual microphones wen- used for each t»f 
the amplilicr systems for picking up tin- voices 
of the ehorus and singers. These artists per- 
formed in a sound proof room and were nut 
seen by the audience: the results of their ef- 
forts depended entirely upon the sound sys- 
tem. 

In addition to the voices projected over the 
auditorium, organ music and a carillon were 
iisikL Since these instruments were located 
ut some distance from the Armory, specially 
ha la need telephone lines ilmlnnccd to li»,U0U 
ejclesj Were used to curry the organ and hell 
music. To avoid distortion in the pickup 
from the earillon. a microphone located in a 
sound tunnel at the base of the hell tower 
was used. 

The Reproducers 

To cover the entire audihle frequency spec- 
triim, three hanks of speakers, with a total 
of 20 xpeukef units trcrc usctl ! These were 
classed as follows : 

in i Fur reproduction (if the low frequencies 
from Ki to '-'On eye Irs. two speakers (one for 
each amplifier system i. each weighing ttOO 
lbs. ami hnviny rones 20 in. in tliumeter, were 
mounted at the top of the "temple," some 00 
or 70 feet above the Moor of the auditorium, 
one of these speakers is shown in Fig. 1*. 
The size of the cone mid voice coil used in 
t lie speaker can be clearly seen from the 
photograph, Fig. t\ by comparing the size 
of the luind ami pencil pointing to it. 

<M For reproduction of the middle. register 
fneunencies from l."0 to .",000 cycles, in 
speaker units were employed. Five of these 
units were used for I he middle *'reglster" of 
pacli of the two ntnplltler systems. These 
speakers were mounted between the bass-note 
units, as shown in Fig. 1>. 

(c) For reproduction of the high frequen- 
cies from l,Moo eyeles to the limit of audi- 
bility, t Approximately lmi.oihi cycles ! i .N units 
were employed. Some of these high-register 
units were of the magnetic type, while others 
contained crystal units. Two of these spen Iv- 
ors are shown in Fig. F. 




Fig. E 

Two of the high-frequency speakers in use. 




One-half of the speaker installation, show- 
ing the temporary wiring, may be seen in 
Fig. F. This shows the back of the bailie 
board, which, on the front, was painted to 
n present the "temple" shown In Figs. A aud 
D, from which all of the sounds were pro- 
jected. 

The Amplifier Systems 

To give an idea of the connections from 
microphone system to the hank of reproducer 
units, a block layout has been drawn. This 
is shown iu Fig. 1, ami represents one-half 
of the complete installation. The sounds were 
picked up in tin; micro-phone: aniplilictf In the 
single stage preamplifier ; mixed with other 
sound effects iu the mixer units: amplified in 
the two stage pre-aiuplitior ; attenuated or ac- 
centuated in the master gain control; ampli- 
fied in the main voltage amplifier ; distributed 
to three separate power amplifiers for the 
low, middle, and high registers, respectively, 
and projected through the speaker units pre- 
viously described. 

(t'ourtesy is extended to Mr. T. F. 1 Hud- 
worth, President, and Mr. \V. C. Khilscll, 
I'hief Engineer, Kind worth, Inc., who gave 
the writer every possible assistance in the 
preparation of this article. — -Author) 

This article will be completed in a Subse- 
■pieiit issue of Kadio-Craft. 



INTERNATIONAL 
RADIO REVIEW 

(('antittue<l from pnt/e 3"9) 

extent In quartz, tourmaline and sodium chlo- 
ride crystals. 

Fleet rical double refraction is a secondary 
effect in which the light is Influenced hidi- 
ng tly by the electrical field, through a dielec- 
tric. The static field directs the molecules of 
the crystal, according to the Held strength, 
Increasing or den-easing the nir.'le of pota- 
tion in the polarized plane, proportionately. 
Ir was found that such an effect was confined 
to cubic crystals which could, in turn, be 
divided into two groups; the regular rock* 
s.-lt type and the eccentric group, in which 
the final solution of the problem Was found, 
namely the zinc sulphide crystal. 

For experimental purposes a small plate of 
ctystal was cut and tiled. The dimensions 
were about :5 x o x "i-ln. thick. The crystal 
plate was then mounted between two brass 
springs and the potential applied via these 
contacts. See Fig. - A and It; also Flu. It. 
The crystal assembly was then placed between 
two crossed Xicol prisms, and mounted in the 
television receiver, using a Xipkow scanning 
disc. The results filled, within praetical 
limits, all the requirements (if the Ideal light 
modulator. These modulators are being sold 
commercially in Furope. 



Fig. F 

Back of baffle; one-half of the speakers. 



A NOVEL A.V.C. SCHEME 

AUK«'KXT K'uic of \Viuki.i:sx Woai.o. Lon- 
don, Fie' I si ml. contained an explanation 
of n *y»«tom for obtaining the plate and grid 
potentials for an A.V.i". unit from the voltage 
drop in the speaker field coil, by connecting 
this coil in the ncgathe lead to the 4< H'* cir- 
cuit. 

This is a plan that might often be ndopted 
when installing A.V.t'. In an existing receiver 
of the suiM'rheterodyiie type : it is not suit- 
able for "straight*' sets for the reason that 
a sufficiently high signal voItairc is not avail- 
able on the plate iif the detector for signals 
on the liijL'h.freoueUey end of tin* scale. 

The essentials of l he control system are 
shown iu Fig. l'y ii-dug this system the 
correct voltages will be applied to the A.V.i*. 
tube; the plal'- will be positive with respect 
to the cathode and the grid will be negative 
by an amount depending on the position of 
the slider on the o.l-ne -. potentiometer. This 
slider is provided so thiit the working volt- 
age of tlie A.Y.r. grid may lie sot at a value 
which gives the correct amount of delayed 
action. This position is easily found by tun- 
ing in a weak signal and then moving the 
slider gradually from positive to negative un- 
til a point is reached where the signal begins 
to decrease in volume. 

The actual voltage across the speaker field 
coil is unimportant: Go volts will give re- 
sults, but a higher voltage is desirable. 
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INFORMATION BUREAU 

(Continued from paffc 3»">G) 

Quarts platos are employed for controlling 
the frn|iH'jn-y nf the beating osrillntor, thus 
insuring the correct frequency for satisfactory 
opera ti»n mulcr all conditions and without 
attention on the part ot the operator. Two 
oscillator* are provided, and the one required 
is scloettd by the operation of the same con- 
troi that selects the proper tuned circuits. 

Under some operating conditions the high 
degree of frequency stability and freedom 
from attention on the part of the operator 
provided by the quartz plates mav not be re- 
quired. The 12A receiver has therefore been 
designed so that In such cases a tuning unit 
may be used In place of the quartz plates. 
These are plug-in tuned circuits whose con- 
stants are much more stable than are those 
<rt ordinary tuned circuits, The coil is wound 
on an i>olnniite form, and the adjustable 
condenser has a thermostatic metal plate to 
reduce variations due to temperature changes. 
The units are mounted in moisture proof 
aluminum cans to avoid changes in the oscil- 
lator frequency caused by changes in humid* 
ity. 

Automatic gain control, widely used with 
present-day broadcast receivers, is even more 
important with airplane receivers, since in 
addition to the usual fading due to variation 
in the transmission path, there is a large 
change in signal strength due to the travel 
of the plane. With the system employed in 
the 12A receiver there is a barely noticeable 
change in audio output with a variation In 
signal input of lo.noo to 1. Kven with this 
wide rang.* in automatic control, however, a 
certain amount of manual control is desir- 
able. An input in excess of half a volt is too 
great to be properly handled by the automat ic 
control, and since voltages of this magnitude 
may be applied when the plane is flvlng close 
to the transmitter, a manual control is pro- 
vided near the operator's posit iou, where it 
may be adjusted as required. Under normal 
conditions no adjustment is necessary during 
flight, A variable level control, also* is pro- 
vided to allow the operator to adjust the 
headset volume to a comfortable value. 

The power required for the heaters of the 
vacuum tubes is n» amperes at J 2 volts. A 
ballast lamp in the heater supply circuit pro- 
vides adequate regulation foT applied voltages 
from 11.5 to 14.r> volts. When the quartz 
plates are employed for frequency control an 
additional Intermittent drain of l!.4 amperes 
is required at the same voltage. For the 
Plates and screens some 40 mllliamperes is re- 
quired at 1»«n> volts, which js furnished by the 
small dynamotor operated from the battery. 

An input of one microvolt at the antenna 
gives an output of over twelve milliwatts 
which is more than sufficient for headphone 
reception. Such high sensitivitv is not re- 
quired for normal operation, but it tenures 
a sufficient reserve of n»i/W//ic«/,o,i to i/ire 
satisfactory rwptlon under abnormal eondu 
Hons. The outstanding performance of this 
receiver, together with its sirnpli.it v of op. 
era t Ion, should he of considerable value in in- 
creasing the reliability of aviation communi- 
cation. 

This Information regarding the W. F 12 \ 
receiver was furnished by the liell Telephone 
Laboratories, inc. 



DON'T FORGET 

to look for the article in the next 
issue describing the construction and 
uses of the radio ''growler." While 
the principles Involved are well known, 
the uses are novel and extremely use- 
ful. No Service Man or experimenter 
should be without one. And even more 
interesting is the fact that all the parts 
can be retrieved from the junk-box. 



NATIONAL UNION RADIO TUBES 
CHOSEN BY SERVICE EXPERTS 




Thousands 
Acclaim 
Free Offers- 
Quality 



Far more than the free shop equipment, 
set analyzers, tube testers, service manuals, 
technical data and service merchandising 
aids is responsible for the nationwide ac- 
claim given National Union tubes by lead- 
ing service experts. 

National Union tubes are more profitable 
because they are 10c. higher in list price, 
engineered and made to the highest stand- 
ards of laboratory precision. Service men 
know that when they install National 
Union tubes they are establishing customer 
good will by giving more than money's 
worth. 

If you haven't taken advantage of the free 
meters, manuals and data given with Na- 
tional Union tube purchases — get details 
at once. 

National Union is the service man's tube 
line — best by all tests. Thousands are prof- 



iting — why not you? Send coupon now — 
equipment offers subject to withdrawal 
without notice! 

SERVICE EXPERTS SAY 

Xotc: These arc excerpts from unsolicited letters 
received by Xational i n ion. 

". . . find your tul»e the very liest oil the market. 
. . . have tested National Unitm ttihes which hue 
heat in use for three years and found them 
perfect" 

"... I am full fledge National Union tuhe dealer 
and proud of it.** 

'\ . . pleased with the idea of higher list price 
and >our sales methods." 

. . found National Union tubes have stcxwl up 
with all tej»ls and requirements as advertised." 

FVTPAf a b° uC Profit possibilities in Led* 

k , 1I ; A * «rer Ultra Violet Lamp installations. 
New. A money maker. 



National Union Radio Corporation of N. Y. 
400 Madison Ave.. New York, N. Y. 

Gentleman: Tell me now i can take ail- 
taiifago of jour equipment offers, 



I 



STREET 



I CITY STATE 

I 



RC12 



STANDARDS of SERVICE 



s*Js — fipwr ihr luiiav, dA+pp-jnl.- Mix i-rr--irp 

>l irh j lh(F-+ ii.i.r Jilj rip idp-pi-mI i p -.i 

usH* |p>* mjpj-PH lliviii Hn-ir | Hr L*n |h 
-h* *Ll. null, | In PA lrlk> ih* -|,n| T 
hlw, h* lir | r-r b -rnn? ■ ■ . ^—I*n Fbr- 
irii-^l 1 1 1 -■ 1 1 1 1 1 n rr 1 1 1 i .ir,-. . \ r . rir L n \, J 




Weston 

liftdio Instruments' !_ 



■PICAL InSTHIMKNT ('OKPOH ATIO> 

ysen A»cniir. Ncifark, .New Jersey 
Semi Circular RA on Weston Radio Instruments. ■ 

frame 

A ddreti I 
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ifeMORE MONEY 

ADIO 

R.T.A ■ 



TRAINING 

Home *tudy witli Jt.T.A. — plus 
lifetime s.il ihIk-thIiIe- hi ,mr 
later. |,.nverful association of 
radio nor vice men — brimts ym 
up to dt*t* cm nil ■ -.nri<\ eineiilw 
in rndio television houixI on- 
cibeerinff, and keep* you hiiiomE 
tlte if- il ni#riey-ri inker- in tliLa 
fXpftnihnft field, t'nlfsd yi,j, Kive 
tr a ii l.iKhtMM 1 pr'/iMivtiil trail 
ine you will find it hard to Kft i 
of the poorly paid ."tinkcrer" i-laxti 

New-Type Set Analyzer Included 

Aa part of R.T.A. training you set thin up-to-tUe- 
■unute Set Analyier and Trouble Simpler. After 
few easy lemons you nru ready to u ■ ■ ■ fin i ■ lint, 

. loney-tnakoiff, coioitet in£ wnh i Jit iin< r-. " will t 

fear With Omk wondt-rfol |iie<e f pm |- ■ lit Im-kt-l 
l»y RTA /iniffwi aM ■ . ■• ig >n„ ■■■--] lm\e .... 
fear or w->rry over Oie f-.tore L\< tt s iiicK- iln>r«» 
hhould n*V«r W n radio f«et constructed — or it 

another improvement in radio made— iIiito are emuiKh 

pets now in wervico that need frequent alti-n- to fn« 

tureyou goad, money aa an accepted Jtadio-icclqHlciaH. 

Start Money-Making Quickly 

R.T.A Train mi i» especially dwjgned — and in en you by one of 
ilie OMtManiUric -.nil. r» i f rail Mi t«hi lui> i tte wurlit — lu ki 
V>u niA 'I, pr ■ le eitii uf ru li i fuirifv 1 1 ni-i f>n , t> ibtsu . 

but iiTkrtlril ■ hh- h wiirk if., iinkm > ■■• i-hiik-^ 

In O l* . i iwniw i ,- iltf eli •■ |hi«jii \e out- - i-\ 

\our »tar iwitrii i>i . ir»»t Wri til . ( e f. Jl 1 ib hI»» 
It. T.A. imiiimi. The Coupon bfluift 1- nf« tAl I V — »* n*l m 
OQO that uu>y open up m litrw, tlr^rtmuli-pruoi future lof )vu 



MAIL COUPON NOWf 



| RADIO TRAINING A£$'N. OF AMERICA. 

r 4513 Ravenswood Av.. Dep't. RCA- 12. Chicago. 111. 

£rnd me nil Thr FACTS aKnut II. T. A. iirufecKHpnat trnininc 

Itnip-rtn-r *iO< i»fr>rtniit<on lirn.iit the opikjM Uliirn-a rainlim fi>r 
H.T A. K»dk."eclinici*tis to.Uj. 




Nf^ LYNCH 

RESISTO METER 
FREE 

with ft Htrtdipaks 




The New LYXCTT Resist nmeter, tlio handiest 
son fee unit pvnr deviped, can now lie had FUME 
with LVXt'lt Hundipidc*. This is t lie i ) t i pi- 

I i nl prarti. jl *ervire piicka&c evi-r ofh-riil. 

VA\ — in a jifh — -.on c ui r ■ i ■ itim 1 jucuratch 

I I in pm t ■- \ duo mi ji to r« i'1-ier — with 
tin- n. u i\ M 11 It. Mst. tmt.>r. 

\ny v.i]ii i< < .1 .1 ui t i. ■] ]>\ tl hi 1. run.liini- 
Ii i)« i., 1 i .s^ 11. 1 I ^ N( LI 11 J ) ik 
Fi h ll.iii.li]>tk poijtullis ten a*i»rt<ii) One or 

lw.> \\ itt K swt us of tht M t.,Ili/. 1 l-i 

O.tfflQiltrfi Iin fi-ti rid ti r n l four >«■. 1. 
tlin - \>> ■■ . n l ■ ti-- No 1 II it 1] ik^, tif 
]>H-iI in .iiiil Sen ii i-ni f|| (I.i-t 1 - nr« 
.50) ^ i C,.t $12.60 Net. 

Free Descriptive Folder 
Upon Request 



LTtiCH rrlAHUFAC TURING CO . M 

5i V(«t Sifter. Net varru NT. 



SHORT WAVES 

(CojjffnKeel /i'ont paf7c 'MG) 

lator plate nnd prid eoils. selected by pnnK- 
switch sections Sw.'i and SwG. 

All three of these tuned circuits are tuned 
by the puitf condi'ii^T I'l, 1*2, 4*'!. with luind- 
spread short -wave tuninu accomplished hy 
4*4, the osrillator vcnii'T condenser, Hecause 
of the relative broadness of the It.F. and 
tirst -detect or eiivuits on sliort waves, nar- 
row hands may he covered quite efficiently by 
simply shifting the oscillator tuning: one set- 
tinjj tif It.F. and first -detector circuits beinn 
fully adequate for eoverapc of the 2r>, 31 or 
no meter broadcast bands, or the four ama- 
teur hands. 

rapacities C27. C28, C20 and CoO are os- 
cillator low-frequency pads, em piny ed in the 
customary manner, to track the oscillator ex- 
actly 4 < i ke. a way from the It.F. and tirst- 
detcetor frequency. 

The Tubes 

As the functioning of the 2A7 tube has 
1m «en previously described in Radio-* 'raft. 
there is no point in repenting this explanation 
here, except to point out that the oscillator 
::iid lt-ak, Rll, is used to provide an addi- 
tional stabilizing bias for the lirst-dcteetor 
by bleeding its return through the detector 
Idas re-- 1st or, 1U2. 

Tubes SJi, S4 and are type r ( S l.K am- 
plifiers coupled by I.F. transformers IF1, IF2, 
IF.** and IF4. These transformers are inter- 
esting as they are the first air-tuned typos 
^! ii wing really good selectivity. This is en- 
tirely due to the use of a favorable LC ratio, 
something neglected in previous air-tuned I.F. 
tiansformors. Their permanence of setting, 
once aligned, is independent of temperature 
and humidity, and also of the amount of vi- 
bration encountered in ocean and domestic 
freight. They are tuned to 4(i." kr. and *-in- 
pli»y litz coils of excellent Q (over 100, to !►<• 
exai f ). 

The visual resonance indicator, or tuning 
meter, is connected in the plate return of all 
three I.F. stages. 

The second or power audio detector, S."t, is 
a oti tube used as a diode, since such applica- 
tion results in complete elimination of the 
distortion inherent in triode detectors. Its 
output is taken across the volume control IE I. 
to the grid of the oG tirst audio stage, SH. 
Tapped into Ki) is the tuned circuit lttf, Lit), 
014, which provides automatic time compen- 
sation at low volumes by attenuating the mid- 
dle register, resulting in the desirable appar- 
ent boosting of high and low tones. 



ST is an electron coupled 58 audio beat os- 
cillator, set to heterodyne all I.F. ampliiW 
signals when switch SwS is closed, thus per- 
mitting C\W. code reception, or the location 
of weak phone or broadcast stations by the 
heterodyne squeal. 

Tube SS is a 50 used as a diode A.WC, op- 
erating to bias the I.F. control grids. Its 
effect is seen in Fig. 21 >. 

Switch HwO is n phono-radio switch, allow- 
Ing a phonograph pickup to be used with the 
audio amplifier. It is at the rear of tin- 
chassis, as is the head-phone jack Jl. 

The power supply is conventional, except 
that the fixed bias for the 2 Alt power output 
tubes tSlO and Silt is obtained by placing 
the tilter choke LIN. in the negative return 
of the power supply; the current through 
it and voltage across it being held constant 
bv the bleeder circuit UFI, It 14, U15 and 
lilt;. 

Twenty-five watts for excitation of the 
giant speaker field is obtained by connecting 
i he field directly across the high voltage 
power supply. It is not used as a choke as 
insufficient power could be obtained for it in 
this manner. 

The Results 

As to what such a design carefully ex- 
ecuted will do. Fig. 2 tells the story — sensitiv- 
ity, selectivity, lidelity t power output and 
A.V.C tA, B, 0 and I', respectively! far su- 
perior to anything heretofore obtained. In 
the writer's laboratory in Chicago, located in 
a very noisy business district, showing in ad- 
dition very weak signals indeed, it is possible 
every day to tune in Home, Paris, Merlin. 
London ami Madrid at such terrific volume 
tb:it if must be turned down for enjoyment. 
Actually, the apparent increase in volume 
over the best previously available short-wuv*- 
receivers is about twenty in one. Broadcast 
reception is just as good*, relatively. 

(All available circuit data appears in Fig. 1. 
If, at a future date, additional inforuni t i«>n 
becomes available — for instance, circuit con- 
stants —it will be published in Kaiuo-Oujt, 

Tn-httifitl 11 ill tar) 



SHORT WAVES 

Read "The Radio Month in Re- 
view," starting in this issue. Find 
out what is happening; learn of the 
new developments — and what they 
mean to you. 




Fig- 2 

A set of interesting graphs. These show, re- 
spectively, in alphabetical order, the sensitiv- 
ity, selectivity, fidelity, and power output 
and A.V.C. characteristics of the latest S«M 
superheterodyne. 




* - 7. ;?J'i'""TT:"L^;i^ii=i^;!r7 
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7934 SUPER HET. 

(Continued from page 354) 

formation on the roiinoctlon of tuning meters 
that this Interesting device Imd to be in- 
rtmli'il, ISe sure that this meter is hypjisseri 
to ground Uy means of the .1-mf., 400 V. 
tiihular condenser. 

(D) The 2A6 Second-Detector Tube. An* 
other new tube of improved characteristics is 
used in tin* sot. roiiltiii^ in better A.\\f. ac- 
tion iind grvnu-r "iii in. This increase in (gain, 
plus the improved ettirhmcy of the HA" alone, 
add to the oYW-all im-rosise in sensitivity of 
the whole receiver. 

(E) Silent Tuning Switch. Instead of tin' lo- 
cal-distance switch used in the model, a 
iiintv fill en-si iu^ and u>Wul trick is incorjio- 
rntod. This |m- nulls tin- nuihi;; of the desired 
sk'tial in iibsoliite silftn-e hy using the tuning 
meter to esiablisli the point of resonance and 
then "flip" the switch :i nrl presto the desired 
signal mines in without all the mti*«» and 
objectionable back ground. This makes the 
ritm-Modern Super just the kind <<f a iv- 
ceiver that is wanted in the home tie- 
in e ndo us kji in absolute selectivity and the 
minimum of noise. 

(F) Nine Tuned Circuits. The same method 
of band-pass input from the antenna with two 
tuned circuits before the tirst K.F. tube is 
used, thus minimizing cross-talk which is 
always very hard to avoid in high gain U.K. 
amplifiers. 

Brief Circuit Analysis 

Those not familiar with the circuit as tir>t 
developed will be interested in the following 
circuit description. 

An examination of Fig. l reveals that 8 
tubes are used in the new model. This is 
due to the fact that the oscillator and first 
detector luuctions are accomplished in the 
HAT tube. Starling at the antenna, a band- 
pass unit feeds (he signal to the tirst U.K. 
staire. The plate circuit of the tirst U.K. 
tube Is loaded by an U.K. choke. This choke 
tesonates just below the broadcast batld. 
Coupling between the tlrM U.K. tube ami the 
combination oscillator-imniulator <UA7i is via 
the small mica condenser willi a capacity of 
fin mmf. This particular circuit combination 
tends to npialize the amplification over the 
broadcast l>and as far as the manual tuning 
circuit is concerned. 

M.M-illator tracking is accomplished by 
means of a series of padding condensers. If 
the proper coils ami mica condensers are used 
there should be no trouble in lining up the 
oscillator tuning circuits, Improper values in 
the padding circuits will give trouble, but it 




Fig. 2 

Connection details of the type 2A7 tube. 



SO PLATES M.V., A C. 



2A5 



I 




^CttOUNO THESE 
• PWER TRANS. CON N IcZoSs™ 



Fig. 5 

Terminal connections of the power transformer. 
Compare the points indicated, with the sche- 
matic circuit. Fig, 1. 



is the kind of trouble that can be avoided if 
the constructor will be careful in his selection 
of parts and of his wiring job. 

The I.K. section of this receiver provides 
the major portion of selectivity and amplilica- I 
tion and is that portion controlled by the g 
A.V.f. voltage from the second-detector. As 
tie' receiver is equipped wilh A.V.f., the sen- 
sitivlty of the two stages varies witli the I 
signal strength. Thus, between stations the , 
noise level seems to come up and be disagree- 
aide. As the set is tuned to resonance with 
a signal, note how the set seeii.s to quiet 
down, That is where the tuning meter and 
I he quirt t unity/ siritrlt is so helpful, 

A half-wave conned ion is used in the sec- i 
otid detector stage so that the full advantage 
of the available U.K. signal voltage can be ' 
obtained tor audio amplification and A.V.t'. 
voltage. 

Improved resistance-capacity filters are used i 
In isolate the two |.K, amplifier tubes, tints 
resulting in greater stability. 

Construction 

The set is not dithYull to const met although 
there are eight tubes employed; simply use 
care in mounting and soldering all electrical 
connections. 

A cadmium plated steel chassis can be pur- 
chased fully drilled and folded in accordance 
with the nhove specifications. 

Mount the sockets, bnnd-tuner coil, elec- 
trolytic condensers, four gang tuning cnudeii* 
s* r, and the power transformer on top of the 
chassis as shown in the photographs of the 
actual receiver. Klace all tube shields in 
their respective sockets, and after this is 
done, mount tin 1 l.K. transformers, lie sure 
tl.at the third I.K. transformer has its con- 
trol-grid lead running down through tin- 
chassis so us to connect to the collectors of 
the 2\t\ second-delect or tube. All other com- 
ponents are mounted under the chassis. The 
two 1 inf. condensers are bolted to the chassis 
as well as the push-pull input A.K. trans- 
former and the small tiller choke. The rest 
of the >inall 1 \V. resistors and the small 
tubular condensers are held in place by the 
wiring: therefore, it is necessary to make 
good mechanical connect ions before soldering 
these units in place. 



f ACCURACY 

of f/ttf fceuly Designed # 
OSCILLATOR / 



Is Oulslandin^l 




Wiring 

Vse gond wire — poor wire ami poor insula- 
tion should be avoided if the best results are 

t» I hla I lied. A .No. 1 I gauge wire is ideal 

for the tihimeiit circuits and should be well 
insulated. The balance of the wiring can be 
done wiih a well hiMilafed No. \s. Solder 
with a good hot iron and clean all connections 
wiih alcohol. 

Wire the filament circuits of all tubes first, 
twisting flies,, loads together. Then wire the 
plate v..]fage supply, including the rectifier 
tube, electrolytic- condensers, ehoke and the 
wicket u.sed for connections to the speaker 
I'uld and the output transformer. After this 
is finished, complete nl] plate and plate-return 
circuits to their respective sockets and high 
Voltage supply terminals. 

The grid circuits are wired in last and dm- 
to the simpliticaiion of the newer circuit this 
is an easy job. The power transformer wir- 
ing diagram will be found in Kig. 5. 

Speaker Selection 

As the speaker field is a portion of the 
plate supply filter circuits, some limitations 
must be set oil the resistance of the speaker ' 
field used. The circuit of the receiver has 
been so designed that satisfactory operation 
can be obtained with consideration variation 
in ihe resistance of the field winding without 
upsetting the voltages used throughout the 
set. 

l>o not use a speaker field with a resistance 
bss than IIHMl ohms, or greater than 2~*\m 
ohms. The effective plate voltage with a 
ir.»nu ohm speaker field will be just under 20n 
V.: speaker fields of ]Sim ami l ino ohms are 
ideal to use with this set. If the held re- 
sistance is dropped below 1000 ohms the til- 
lering action will be impaired and the applied 
voltage will be too high. 

The speaker must be supplied with an nut- 
put transformer to match the two pentodes 
in the output stage. The transformer used 
with the 47 type tubes of the original circuit 
is fine for the 2A5 output tubes. 



No. 550 Oscillator 
is one of the serviceman's most im- 
portant instruments. This signal 
generator furnishes a modulated 
signal of constant frequency for the 
alignment of all radios. It is used 
to align r.f. gang condensers, locate 
defective r.f. transformers, adjust i.f. 
transformers, check oscillator stage, 
compare gain in tubes and determine 
the sensitivity of a receiver. Range 
is 550-1600 broadcast and 110-540 in- 
termediates. No harmonics need be 
calculated by the user. Each frac- 
tional frequency is hand calibrated — 
actually typewritten on an individu- 
ally hand made chart. 

YOUR JOBBER CAN 
SUPPLY YOU 

. . . with the No. 550 Readme Oscil- 
lator at the Dealer's Net Price of 
only #21.00. See him today. 

Re adhite Meter Works 

86 College Ave. j^j Bluffton, Ohio 
Send Coupon for Facts! 



READRITE METER WORKS 
86 College Ave. 
Bluffton, Ohio 

Cent 1 omen: 

senil nift catalog on Rearirlte Oscillator Xo. 550. aa 
well a« foliior Riving proofs of Ucadrlte Lead? fob 1 1». 
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NEW AMAZING 

AERO 

INTERNATIONAL 

ALL WAVE 
11 TUBE 
SUPER 
De LUXE 

Here now! World 
Wide Reception. No 
pluj? in coils Auto- 
matic volume con- 
trol— 100^ shielding 
— new Huperuhonlc 
tubes. Get ALL the 
programs — short 
wave and broadcast. 
Huy now at this re- 
markably low price. 

AERO WORLD WIDE 




Completely Assembled 
With 2 Matched Full 

$OQ75 

Tub., *7 75 " 




1-Tube Short Wave 

*J.3iJ »>mm Opcu.itn 

Enjoy the thrill of Hal rum k 
DIRECT (ti Hueno* Air**. 
I guidon. Berlin. Paris, and 
<»tb*T broailatsOnK stations 
throughout the world, via 
S1IORT WAVES. Thv 
AKRO WOULD W1DK 
KEC'KI VKK get* 15 to 550 
meters. For the la*t m«v«>n 
>«>ar* th<« littlf wonder net 
has been one of the biKRi-.it 
mILts in the Short \\av«> 
Field. 



Complete tine of radio wts and transmitting apparatus 
Write for FREE Catalogue 



j CHARLES HOODWIN CO. 

I 4240 Lincoln Ave., Dept. H*l5 Chicago 

. Please send your NEW 1933 FREE CATALOGUE. 

| Name..... 

| Street 

I r oWn State 



THE "iftEPKXIIABLK" 

»w Model 303A 

TIJItE TKKTKII 

Will Always Be Up-To-Date 

PRICE 
ONLY 




IP 



net to 
Dealer* 

and 
Service- 
men 

List $35 



The Dependable deflrs competition, «.tardnn « litre 
ulht>r» le*\e nlT. Certainly it h-H e\e»y new lul>e— 
hMiif tlinn l;W (liffonnt lube iy\>*'- .lie Intlh.Ut'ri on 
Hit etthfd paiH'I. Foil bet more. H nimble* for ust- 
iiik 50 more new type tubes. IVrpetuallj up-tu ilute, 
!br tuw :Wd.\ Tube Tester b;i* mans trtitei tr.ituu*. 
r%i«» iiixri-inullty l»'.\r<.tnn.tl nu.vliiK mil mi-u-t— 
Te«ts iilt lubes more an UMtely and «•< lent iili alii — 
quicker and easier— Onb tan lienor ssitd^ to 

adnel. Hat -b«»rt le-itr. hlt-d junket* in< lutlbnr 

large ami -mall 7-i'ronn ,<*k«-i*. pilot liirht imlbator. 
i:a> t*M. aeiond plate for :dl roetltiir-. Urn- \«ltauo 
adHi-tim-nt, 1 1 *r lit . coinp.ot. pood- look I iik b-.tlhereite 
i.it)>inK <a-e. C«»iiipleie Kiwek-Doun Kit with 
instructions $14.75. 



New Model 101 M LI-TIT K ST K U 
Voltmeter— -Ohm meter— M illiammeter 

lnc|udc< Triple Ilangr Ohm meter. % to 2 mil- 
lion ohms, (otnplete oell-tontuined: Koin - llniure 
Voltmettr. H- "»-.%»! *2.V»*?r»n o»lt» at limn obi in 
per volt; and Triple Kantfe MillLtiimicter. »-'.- 
•J _ .u-T.'0 mih. Alltomatb Selector Swluli 
Arxonsitl type Meier Finely En bed Panel— Te»t 
l'ml> III. by 8% In. by 4 In. <\i*e. 

$20 net <o dealer* and -en beirtell— l.l-t $:17 T.n 
Also Available In K not k • 1 iinwi Kit Form $15 net 



Send for free data sheets. Dept. RC 

RADIO CITY PRODUCTS CO. 

48 WEST BROADWAY NEW YORK, N. V. 



Testing 

After the set has boon completely wired and 
checked, adjust the I.F. transformers to 17."i 
ke. liy means of an oscillator. After this is 
done, connect the set to an antenna and ad- 
just the oscillator padding condensers for 
maximum sensitivity over the broadcast hand. 

The adjustment of the oscillator padding 
units is the most important thing to do and 
il must he done rijrlit, 

A new typo dial was used by the author 
si that the light from the tuning meter would 
illuminate the transparent scale of the tun- 
ing dial and concentrate all controls in the 
center of the receiver. 

The sikh iticat ions for the small bracket, 
holding the manual volume control mounted 
in front of the *JA« seetmd detector, will he 
found in Fig. :». Mounting this control in 
this manner shortens leads and makes for 
greater circuit stability. The tuning meter 
is mounted to the end plate of the tuning 
condenser hy means of the two small metal 
brackets and soldered between the meter 
Hatnrcs and the metal brackets. 

If phonograph pickup is desired, follow the 
circuit diagram of Fig. 4. Note that a Step 
up transformer is spei iticd and that a 
ohm piekup is used so that ample volume 
will be obtained from records. Mount the 
phoimirraph piekup matching transformer 
near the piekup if possible. V rwitch can be 
included on the rear of the chassis to change 
over from radio to phonograph reeeptbm. 

With the few small extra items and the 
changes in the circuit properly niiHle. the 
owner of the Tit ra -Modern Super will have a 
receiver that will be hard to bent for all 
round performance. 

Revised Parts List 

one four gan;: tuning condenser odo mmf.. 

type dnwi, ri. r:s. t*4 ; 
one condenser, mica, "."ill mmf., type No. 0d:H5. 

t'x : 

one condenser, mica, no mmf.. No. Od^O, m : 
Three condensers, mica, 'jr.li mmf., No. 

i ll, t'l!»; 
One cotidetiser, mica. .OOP, nif.. No. :IH«, : 
One trimmer coiuleiiser No. L'ss:!. t'l*»: 
One com leaser. 1 nif., type OK 100, Ci\ 

t;Kioi>, : 
Nine -\eratest cartridge iHintlen^er**. 

*j<»o v,. No. ."hi::?, t'.'i ca, t'7, t'i: 

fn. rir». fit;. t *Ji 



One Aero tost resistor, :50.000 ohms, l.-W., 

type :*r>0O, K2 ; 
One A cm tost resistor, .'-'."-meg.. ..VW,, type 

r.se,ti, ui:j; 

One Aeratest resistor, 5,000 ohms, .:»-\\\. type 
58G0, 1U4; 

One Aeratest resistor, *J00 ohms, II \V.. type 
OJS5, Kir». 

One potentiometer. .. r i-meg., without power 

swhch, type OHM I, K1 1 ; 
Three type 5S tubes; 
Two type -Ao tubes; 
One type So tube ; 
One type *JA7 tube; 
One type tube. 



type 



.l-mf.. 



.1 -inf.. 4<mi 



/jr.-mf.. •-••»o 



tej-inf., 4«»o 



inf.. 



inf.. 



One Aeratest cartridge e«uuleie*er 

V.. No. ru;4ti. t'l 7 ; 
(»ne Aeratest cartridge condenser. 

V., No. I'* •;.->. ('is : 
One Aeratest ciirtrhlge condenser. 

V., No. o04l, fjn ; 
One Aeratest elect rol.vt ic etuidenser. 1<i 

V.. No. 0t;4."i, t'urs : 
Two Aeratest cle<-tro|y< ic condensers, s 

otiO peak V., No. oliOR. t"j0: 
One Aeratest kit of hand-pass ami dot«*etor- 
twrillator coils. No. <w;4r». LI. I--. l.I». Lo. 
Lt! : 

One Aeratest U.K. choke. No. I!**71. 1.4 : 
Three Aeratest 17." kc. transformers. No. .""«::.". 

l.F.T. 1, i.K.T. 'J. I.K.T. : 
One volume control with power switch, type 

017.". 1M0; 
One Federated special chas<i<. No. 7-07: 
line Aeratest ptiwer transformer, ijpo '-'•" '2 7 : 

IT : 

One Aeratest choke. by.. 7." ma., type JoO.". 
t'hl : 

One rotary snap switch. SI : 

One Aenitesl push-pull input I rimsfortiier, 

type ."is:;4, TI : 
One Aerniest HmliiL' dial, type 4047. for large 

eomleusei' shaft ; 
Five screen grit! clips : 
Five Aeratest tube sbiehls. tyne 717o; 
one 4 pnmg snvkct. marked Hi: 
Two i» prong sockets, marked -'A.": 
One .* prong socket, marked speaker: 
Three 0 prong sockets, marked T»s ; 
one 7 prom: soeket. marked 'J A 7 : 
one t*. prtuig socket, marked -A«'» : 
one Iteadrite tuning meter, type V2*t. o-m ma. : 
oiie Altlcit short plug ami eap. type oMi'.i ; 
Six ft. power cord ami plug: 
One antenna-ground strip: 
One Aeratest resistor, oOO (dims .."-\\\, 

ostio. lil : 

Three Aeratest resist <^rs, .*;."<► ohms .."-\V., 
."Mm. i:.". i:7. lio : 

Two Aeratest resistors, *J<t.bnn ohms 1 

type fiSlWi. 114 : 
Three Aeratest resistors, .5-meg., .r»-W. 

TiKOO, UU. UK ItVJ: 



typt' 
type 
.AW. 
type 



T' 



" N9 19 DRILL 



Hit 



U 



1" 



Fig. 3 

Details of the mounting bracket. 
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¥ VOLUME 




Fig. 4 

Connecting a phone pickup into circuit. 



OPERATING NOTES 

(foil ti jim rrf from />m/c :'-"li 

eontiection for this condenser. A jumper 
soldered to the condenser can. and eonneetetl 
to the chassis, fixed this condition. Also this 
set would suddenly cut otT. ami come hack 
with a bang if the chassis was tupped. TliU 
was finally fouml to he tine to poor soldering 
on all three grid caps; a good hot iron soon 
cleared this up. These points are illustrated 
in Flit. 4. 



BYPASS CONDENSERS IN SILVER-30 

A Silver model ,'*0 < chassis), an early 
screen-grid set. had no detector plate voltage. 
However, a check-up of the detector circuit 
showed nothing wrong, (apparently) so the 
detector tube was stispeeted of internal short > 
i a condition which caused the same effect 
in other sctsi hut the tube worked O.K. in 
another set. It was then noticed that when 
the tube was taken out of the socket there 
was plate voltage. This indicated that the 
plate circuit was the cause. So. with the 
set turned ot>, the defector circuit was care- 
fully checked over and the trouble located 
in the cathode circuit. The bias resistor is 
bypassed by two condensers (early models), 
ami one of these broke down, intermittently, 
which matte it difficult to locate the trouble, 
I See Fig. o. i Later models of this set had 
a change in the bypass condenser wiring. 



New data concerning F. Franklin Sarrer's 
'Treasure" tinder described in the July, I0.*i:i 
is:- tie of IIajuo-Fimft. is contained in the 
November issue, page -04. IMease report the 
results you have obtained. 
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STAGE TESTING 

{Continued front page :>4S) 

Four Test Systems 

Then' arp four basic trouble shooting pro- 
cedures, namely: (1) the set analysis, {'*) 
the point-to-point voltage tests, (*'»> tin 1 
point-to-point resistance tests and finally (4) 
the direct stage-by-stage elimination method. 
.MI four methods have their faults and good 
points. Modern equipment has been devel- 
oped so that any one of these methods may 
be used on the old and the most recent re- 
ceivers. In my opinion, the method most 
suited to the needs of the wclbt rained Ser- 
vice Man is the **direel stage-by-stage elimi- 
nation" method. Essentially, it is an exten- 
sion of the effect to catt*c analysis and is 
practically obsolescence proof, lieing direct, 
it eliminates useless steps — it therefore is a 
time saver and a money producing procedure. 

If a receiver is dead or has interference 
(noise, squeals or distortion) it is natural to 
ask yourself — "where in the receiver does this 
defect take place V" Realizing that a receiver 
consists of U.K. amplifiers, mixers, oscillators, 
detectors, power amplifiers and control tubes 
in a stage after stage or chain arrangement, 
the logical procedure would be to isolate that 
stage which breaks the chain. 

I'erhaps the oldest technique is to tap the 
grid of the second-detector (we will confine 
ourselves to supers, as they arc the most in* 
tolvedl. A thump or squeal from the output 
rould normally indicate a satisfactory audio 
system. ]*ailure to get this indication would 
call for an A.F. test. Some Service Men 
quickly jerk mit and return an A.F. tube 
from its socket : a click should be heard. 
They do this in spite of the fact that they 
may break down the audio transformer; a 
better plan is to use a plate break-in adap- 
ter and headphone, listening in the audio 
stages one after the other while touching the 
grid of the detector. Assuming that the A.F. 
amplifier and the seeombdetector are in order, 
the Service Man may proceed to open the 
grids of the I.F., mixer, oscillator and K.F, 
tubes and listening for an output click. (Dis- 
connect quickly the top cap connection or 
jerk out the tube.) ffoing from on output 
signal to nn output naturally indicates a 
faulty sta^'e at the last tested. 

A more modern procedure, less likely to 
give incorrect indications and particularly 
valuable in tracing down distortion, makes 
use of a variahlo-frequcncy-modiilatcd service 
oscillator und an output meter. In this case 
the output meter is connected from plate to 
plate of flu* output tubes or plate to chassis 
of the output tube and the test signal ap- 
plied to the control-jrrid of the second-detec- 
tor. A perfect audio system will be evident 
by an A.F. sound from the speaker and an 
output met»»r reading. Failure to get any in- 
dication definitely denotes an A.F. system de- 
fect. In this case, the output indicator may 
be progressively connected to the plate-chassis 
of the detector; first A.F. stages; etc. If 
the oscillator output is limited, it may be 
necesssir.v to resort to the phone-plate break- 
in adapter indicator. 

Consider the A.F. system in good condi- 
tion. Set the siv'iiiil ^enorator to the inter- 
mediate frequency and return the output indi- 
cator to the output. Progressively connect 
the signal generator to the crid-ehavVis ,.f no- 
vations I.F. stages and proceed systematically 
to the I.F. amplifier input. If the I.F. stuire 
is in order, you will continue to u'Ct an out- 
put reading which will Increase in value a< 
you proceed to I he next stairo. In goinu' from 
one stage t«. the next, if >«ni pi from "signal" 
to "no signal" or to "no increase" i n output 
you can In reasonably sure that yon haw 
passed through the tlrfatifc stage. As a 
further cluck, connect the signal generator 
to the plat. -chassis of the tutu* in question. 
"So signal" will indicate a defect in the 
coupling to the stages tested and found O.K. 

Suppose we find the I.F. system intact. 
The next move is to connect the signal gen- 
erator adjusted to intermediate frequency, to 
the first-detector. If the mixer is working, 
you should suill get an output reading. Next 
set the signal generator to the .ViO*ir»00 kc. 
range. In tuning the signal generator to the 
setting of the station selector dial, an output 
signal will Indicate an ope rating oscillator ; 
and no signal — a defective oscillator, uf | 



Would You 
Let a Plumber 
Operate ? 



TF you need an operation you hire a 
A surgeon. Why not be as careful about 
your resistors? 

Electrad has specialized in resistors since 
radio began. Use Electrad Resistors for 
SAFETY and SURE RESULTS. 



TRU VOLT 

The Only 

RESISTOR 

of Its Type 

No other resistor com- 
bines so many advantages: 

1 — Larger wire and pat- 
ented air-cooling mean 
long life. 

2 — Double spiral wind- 
ing insures better elec- 
trical contact. 

3 — Sliding Clips permit 
accurate voltage adjust- 
ments. 

4 — 1,000 volt insulation 
and fibre protective 
guard. 

All St an Jar J Sizes 



MKW TV»f 
ADJU1TA8LI 

SLIDING CUP 




1 0 - WA T T 
RESISTORS 

That Stand Out 
From the Crowd 

Electrad 10-watters are 
unique for their electri- 
cal and mechanical fea- 
tures. Monel Metal con- 
tact bands and lugs resist 
oxidation and strains un- 
der firing. Vitreous 
enamel insulation does 
not absorb moisture. 

Rapid heat dissipation, 
long life and economical- 
ly priced. Only 3 5c each, 
list. 

Three sizes — 67 value* 




FREE 



VEST-POCKET 
VOLUME 
CONTROL 
GUIDE 

Wtif for FREE Copy 



Write Dept. RC-\Z for 
FREE GENERAL CATA- 
LOG and Vest-pocket 

VOLUME CONTROL 
GUIDE. 



175 Varlck SU New York. K.Y. 

ELECTRAD 



N 
E 
W 



mobile public address system 

FOR SOUND TRUCKS 

or semi-permanent installations 



Small, compact 6 volt battery operated outfit 
for use where line current not available (or 
with power pack can be used on A.C. line). 
Tremendous volume, exceptionally powerful. 
True tone or voice or music whether radio, 
phonograph or direct sound; mixer switch 
allows reproducing voice and music together. 
Comes complete with tubes, 2 twelve inch am- 
plifiers, matched dynamic cone speakers, 
"mike/' and 30 feet of microphone cord, pol- 
arized plugs, ready for immediate installation. 
Very moderate price. For specifications, 
price, all details 

Write for Bulletin B-79 

THE WEBSTER COMPANY 
3823 West Lake Street 
CHICAGO 



World- WideTwoTubeShortWaveReceiver 




$4>7S 



2.500 Mile reception rec- 
ord ?«iR|j]l>h«'<l! Tunes 
from 1." io 2oh Meters. 
<;<m< foreign l»n»aili .i*t«. 
M>lic»' talk. airt>lane«, amateurs, etc. 
blKKrr! ri,m|,M«. KIT (no drilling 
wlili clear InstnirthiiK io hullil this 

remarkable 2 tul.e receiver $4.75 

Dr.v cell or M\ model. 
Spnil $l.m». Halnrire C.O.I). Satisfac- 
tion (iiiarantccd! 



„ Send for FREE Short Wave Catalog 

Harrison Radio Co.. Dept. R12, W2 Liberty St.. N?Y.C. 



CATALOG 

St ttci far Yvu r Cd™ TO "DAY / 



irai-MQ BA D1Q .it 

Do pi. C-12 



- 4 ~^f«^^»T^r^ , 
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SPRAYBERRY'S 

Training Gets More 
Jobs for Radio Men! 

» m ; . real ««*!«•'" JS^ M^SlS! 
Course which *• Pl 5Sr*i T45nln« 

lei of Rtd»o Strviee. »v » m , , 

ludio men. , n , n . r 

date _adai»iable for any circuit 

Complex course at a Pr™ *™* 
vice man <an afford to pay. 

Mali Coupon ToJay!^ 

Gentlemen- Mea* nu* I J* com- 
VICK" of 28 lessons. 



Name > 
Address 
City ... 



Hooks and lectures on the marvelous accom- 
plishments of the Photo-electric cell must 
inspire yon. but only l.y experience with the 
actual device enn you pet the KKKI. of a 
Photo-cell; only by owning ami working with 
the tools of Photoelectricity (a complete kit) 
can thN science become a powerful reality 
rather than the intriguing mystery that it 
must he to yoti now. 

Years of experience manufacturing Photo- 
cells ami allied instruments have placed us 
in a position to supply the most dependable 
apparatus known. The Kit We oiler consists 
of only the highest quality merchandise; a 
Photo-electric cell, amplifying tube, magnetic 
relay, condenser, resistors, socket; everything 
that is essential for the ideal unit, though 
your problem is to control illumination, de- 
tect burglars, count articles in production, 
guard machinery or accomplish any of the 
innumerable feats which are practical for 
Photo-cell control. 

Our price is an achievement in itself. 
{S8.00 the complete kit. 

The Clark Instrument Co. 

CAMDEN, N. J. 



TAUREX Meter Rectifier 

MADE FOR METERS 

Converts nu\ H«. MINi r.-nr Uio ,1 >eo libe 

A.I . M<Ui- "-i/t -| Li i Fully Guaranteed. 

<-ir- Qu iind In f»'t "Iv-irra \ii*l\r«r«. and fo 

\ otUr i iirn i *ri* lr ..n t 111 , -ri.il 

Anahxer In 0<l i*HH of H ■ - 1 i i eft. TAUREX 

vlll I./ -MlMK'i |.i.||.,l.l urn. ML H-ii IMt-lpt of 

fct tdink *r wtfl .- -.1 „nl« r Clip anil 

i»a\ i t in I ■ i I ■ l in ] ) « i « .dil hl.o:rains 
uiil ln4riiiiiiiiM 

Tho T;nm»lK MASTERDtAL— ln«t:illed on your 0 to 
1 t> r. Milll ii lit. i i.r.jiiku .n-i to rvmi Sixteen 
AC an i 111 \ -It aire H>«l-tjmfl ah 1 < l it> 
Rangr-i Prh . i l»o tfal t 

Leo Taussig. 3245 37th St. Long Island City. N.Y. 




course, the oscillator may not be correctly 
padded, so you should turn the signal genera- 
tor through at Ion st 100 kc. From there you 
would apply an U.K. signal to the ^rrbl input 
of the various U.K. stages until you reach the 
aerial anil ground terminals. 

The outstanding fact in this test is that 
In following through the stages y«m will z** 
from it signal to no siirnul. For the sake of 
completeness you would isolate the defect in 
the output or Input of the stage under ques- 
tion. In screen grid tubes, the grid-chassis 
connection is easily made. In the case of 
tu lies where the grid electrode is one of the 
prongs or in I lie case of the plate-cluissls con- 
nection, a simple 4-, o-, (»-, ill id 7'prohg wafer 
adapter haviiu; the prong connection extended 
by a flexible strip will be needed. 

Once the defective stage is located, the 
Service Man may follow any of the other three 
methods of sta^rc ami lysis. 

For stage by stage servicing there Is now 
available a commercial Instrument, the Trip- 
let t service oscillator illustrated in Kig. A, 
which Incorporates the necessary combination 
signal generator and mult hin-ter housed in a 
convenient currying case : the principal dimen- 
sions are | tS Va * 4 1 1* x 7% In. nrid its weight 
is 10 lbs., with batteries, accessories and 
tube. Figure 1A is the circuit cHsigrnm of the 
oscillator ami Kig. 115, the schematic of the 
multimeter. 

Keferring to Fig. A we observe: 

1. A compartment for storing the accessories. 
This section, located on the left, includes: 
ia> a flexible shielded cable with two insul- 
ated and shielded probes on uric end ami two 
insulated pin-jack pings on the oilier. These 
are used for connecting the sisnial generator 
to any stage- either permanent ly or by prob- 
ing, (bl Two long, flexible cords, one red. 
the other bhick. cadi having sharp, pointed 
probes and an Insulated pin-Jack ping.'' lei 
Two output leads, one red am) the other 
black, each having hisulaled pin-jack plugs. 
Hi) Two universal dips with special spring 
clasps to tit on any probe point or pin-jack 
plug. These clips allow quick connect ion to 
the chassis or cap of scivcii-grid type tubes. 
And tei two universal socket prong connec- 
tors which lii any lead mentioned above and 
slip onto any tube prong. With the latter 
fc.nr accessories, ihe signal jgciiernlnr or the 
luiiltnueter may be connected to any tube 
elect rot lc in the chassis. 

2. The Signal Generator. This unit has two 
ranges which are toiil rolled by the b.l'.P.T. 
toggle switch. The l.K. range times fnnn I on 
to 27o kc. : its second harmonic extends the 
frequency range to .Mh kc. The broadcast 
range includes r»4n to llion kc. Itelow the 
main tuning dial is ihe at tcnnator which 
feeds the <INT». and MIX. jacks on the left. 
When the oscillator table Is inserted into 
t!Xli. and MA. jacks, a strong uncoiii rollable 
signal is obtained which is of particular 
value for insensitive and out of line receivers. 
The toggle on the rich! transforms tlic modu- 
lated siirual generator lo an unmodulated 
.-tale. Ati lililiiodiilated oscillalor is neces- 
sary to calibrate ihe signal generator by beat- 
ing with a broadcast signal fed to the input 
of a sensitive receiver. I'sually an unmodu- 
lated signal is necessary to jrot a squeal. The 
oscillalor must be so designed that frequency 
shift from the unmodulated to the modulated 
state is negligible. An unmodulated oscilla* 
tin is extremely valuable in aligning exactly 
at a given l.K. value. For example, to align 
an l.K. exactly at 1 To kc. adjust the unmodu- 
lated oscillator to boat with a Tun kc broad- 
cast exactly between the two squeals. With- 
out disturbing the oscillator, proceed to align 
the l.K. system, using a< ail indicator a mil- 
liamnu ler hi the plate circuit of the second- 
detect or. An unmodulated i.s.eillalor is also 
valuable in checking modulation hum. The 
liual switch on the signal generator is the 
OKK-OX toggle: it is proterted by an OX 
.-priug whicli p re ven I s closing the carrying 
case when the oscillator is turned on. 

3. The Battery Container. In the center is 
the battery container i having the oscillator 
calibration curve cemented to the top.l I'.otll 
the oscillalor and batteries ;n-e em- lose* I in 
their own, specini alloy, shielding box. 

4. The Multimeter, on Ihe right is the mul- 
timeter incorporating a tutilti-raiige lu\ volt- 
meter. Iu'. niiHiamnietei*. volt meter. A.r, 
tuilliammeter. olimtneter. and miiput meter. 
'I'he basic iustruinciiL is an 0 to ."00 micro- 



ampere, jewel-bearing, H.C. moving-coil meter ; 
by means of a fill I- wave copper-oxide rectifier 
it is converted to an A.C. device. In either 
case the meter is so "loaded" that it is basic- 
ally a 1-mii., A.t'. or U.O. scale. Uy means 
of a set of multipliers, the voltage ranges are 
0 — ir», 0 — toO, and 0— 7o0 V. The lower 
toggle switch is the 1M\ In A.t!. change-over. 
Any range is select ed by means of the main 
selector switch. The olniitueter is a h — 1500 
and 0— 1.5 meg. device. The instrument is 
so designated that the lower range is easily 
read up to l.lMio ohms and down to 1 ohm! 
The high-range ohniiiieter roads distinctly 
from 1.000- tU-nieg. and then in terms of 
.U.V. 0.."i-, .7."»-, 1.0. and t.o megohms. On the 
left is the zero-adjust llieilt knob. The live 
remaining positions on the main selector pro- 
vide u .1.111, 0 -I.". 0- -1..1 I ma. and 
0^ — l.lo and o — 1.1 A.t*. ma. measurements. To 
the right of the meter are the output jacks. 
The red lead wire inserted In "-j- chassis" Is 
a lixed connection. The black lead plugs into 
the " " jack for 1>.C. volts, amperes, and re- 
sistance measurements. If is plugged into 
the sccond-froui-thc-top jack for A.i\ volts 
ami current measurements and the upper 
jack for output measurements, which are in 
this instrument hUjh. nut} 'mm. and bur. All 
I Ml ami low-range ohm readings are im- 
printed black on the meter scale. All A.t\ 
scales are red. The ohmnieter readings are 
followed by red zeros which must he included 
in the readings when using the high ohm meter 
range. 

'Ibis "perpetual" tester has many fields of 
application. In addiilon lo its application in 
the fundamental stage-by -stage elimination 
method it may be used to : 

la) Test tubes. The signal generator is 
connected to the receiver input and the out- 
put meter to the plate-chassis or voice coil 
of the receiver. Adjust the receiver to about 
1 i*«hi kc and tune the signal generator until 
maximum defection is obtained. Adjust the 
signal generator attenuator or the output 
range to give an output reading about mid- 
scale. In the instance of A.V.t\ receivers, 
adjust the signal generator to well below the 
'■threshold'* sensitivity, iThe point where 
increased teeeher input causes litlle output 
rise.) Kx change the receiver tubes for new 
tubes known to be in good condition. A 
marked rise in output Indicates the need of a 
tlew tube. A.V.I', tubes Ilia.V be selected Willi 
this set-up. Keiuove the old A.V.I*, tube. Si t 
the signal generator to minimum output and 
insert nil A.V.*', tube to give minimum reduc- 
tion iu output. Test for threshold ad ion. 
<;:'»sv tubes in this set will show up with 
creeping of the output iudica I ion. 

(b Align U.K.. oscillator and A.F. circuits. 

(el Neutralize set*. 

fill Make poiiitdo-point resistance trouble 
shooting tests by iimih; the ohmnieter section. 

lei Make point-to-point Voltage trouble 
shooting tests. 

if) Roughly estimate sensitivity and selec- 
tivity of riM civets. 

igi t'lieck for shorted turns. 1'sing the 
A.r. milliamiiieler and a suitable >hiint. an 
o .1 A. meter may be constructed which if 
inserted into the primary circuit «»f the power 
t rnnsforiners will indicate she r led turns. 

(In l>ei ermine capacity, through the nso of 
the A.(\ uiilliammeter. 

ti) Fquip a tost laboratory, since the basic 
instruments may be used in special laboratory 
testing circuits. 

i)\ Ituild up a selective analyzer. The de- 
tail*, of stu b a s> stein are clearly indicated 
in Kig. U. l!.v insetting the multi-meter leads 
to any two tip ja*-Us. the cable and adapter 
iulo the receiver ami the lube in the selective 
analyzer, any voltage betweti any two elec- 
trodes in (he receiver may be measured, ln- 
serling the multiiiieier le;nK into the twin tip 
j;i<-k*. current in that lead is measured. Re- 
moving the tube and turning off the power 
switch of the receiver, the point-to-point 
sNtance from the tube sockets may In- mea- 
sured. 

Radio manufacturers have standardized 
tubes hy numbering the prongs of 4-. .1-, t»-, 
and 7 -prong iii1m-n. as shown lu Table I ; the 
electrode connections are made to prongs 1. 

etc.. to Tc Hop cap i. This table should 
fie used wilh Ihe selective analyzer until the 
system becomes second nature. 

This selective analyzer may be used to test 
tubes by the grid shift method. 
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TABLE I 

Base Connections of Vacuum Tubes 

The following tabic shows tho type of ha so 
ami (he l»ase connections of a seleiioil list of 
reivivinjf tubes. The following symbols are 
ux'<l to indicate tbe connections : 

II— Heater. F- — Filament. K — Cathode. 
O — <Jri»l, r — riaie. 1 1— Diode Mate. 

When more (Join one grid is brought out to 
terminals the notation O v <{.,. etc. is used, 
<;, is the grid nvarest t ait limit* or tiluinent 
and the nuinhering runs consecutively toward 
the plan-. When the tube is a double sti'in- 
lim- such as a double triode. the symbols (Jr,, 
l*r r ele. t are used to indicate which elements' 
vv.uk together. In the ease of diode reel hivis 
Hie symbols Ki»,. l'n r etc., are um»iI. In tin- 
case of co-planar or twin grids, the notation 
i :.v and Liu is used. 



AUTO RADIO 



Type 'Top 
Number Cap 



Pin Number 



OOA .... 
01A... 
1. . 

10. . 
Wl)tl . 
\V.\ I 1 
Wl>12. 

r : 

is" ; 

in 

20 

22 .... 

24 . 

2d 



211 • 
30. 
31., 

aa . . 

33. . 
31.. 
3.1. , 
3tf. . 
37. . 

3v . 

3«» . . 
40. . 
41 . . 
4L> . 
4!i. . 
41 . 
4 V . 
4»» . . 
47. . 
4s . 
•!!».. 
»Hi . 

;»i . . 



tin . . 
«H. . 
0.1. . 
07. . 
Os . 

on 

71 A. 

7.1. . 



so 

SI 

82 

S3 

K4. 

«.!.. .. 
80a fC) . 
87s (C) . 
SS S (C) . 
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{Continual from page 341) 
and guide phi on the socket and the plug. 
From tin- drawing you will si«e that this 
guiding slot ami pin is always located be- 
tween term iua is 0 and 7. Keep this in mind 
When making connections to either the socket 
or the plug. The information given in Fig. U 
should make the connecting of the plug wires, 
and also the connecting of the chassis socket 
wires, easy to understand. On this drawing 
all the terminals are numbered and all the 
wiles coming to the terminals are specilied 
With a color code. 

Referring to Fig. 3, you will find a general 
layout of the whole radio set mounted into 
the elmssh ho X . The chassis js slipped over 
the chassis locating pins, one of which is 
shown in one corner 0 f the box. The chassis 
box parking, part No. 8 (Fig. IOAi made of 
soft rubber, is put on top of the box and the 
box itself js closed by usini: the chassis box 
cover, part Xo. 3 (Fig. loH). When tighten- 
ing down the chassis box cover, the tube 
shields will compress, holding the whole chas- 
sis with parts tightly In the box. On this 
drawing. Fig. ::. the tube cushion rubber 
rings, part Xo. 2 (Fig. 11 A , are also shown 
mounted over the tubes within the tube 
Shields. These rings will prevent the tubes 
from rattling and coming loose in their sock- 
ets. Hy using such an assembly in the chassis 
box. the chassis will be securely mounted in 
the box and prevented from shifting either 
horizontally or vertically: and by removing 
the chassis \u,x cover, the chassis can be taken 
out of the box without going under the car 
to remove any screws which mltrlit hold the 
chassis in position. The chassis box cover 
with packing will make the whole layout dust 
and water proof. 

When making the doissjs box cover von 
will be girided by the drawing for part Xo. 3 
t Fig. 1 nit i : the cover consists of Xo. 10 
guiiL'c (.002 1 sheet steel, cadmium plated or 
enameled. The twelve lodes for the screws 

are countersunk side to provide a seat I 

for the N-32 Hat head screws. In Fig. 3 you I 
will also see the junction box mounted to the 
chassis box and the cable wires connected to 
the chassis hy means < ( f iho cable plug. A 
packing, part Xo. II < Flu. 1 1 Hi is used with 
the junction box: nun hi assurlni: a titflit. dust, 
and damp proof smt. The assembling of the ' 
oscillator and I.F. coils cm also he seen in f 
Fig. 3. as well as the location of the input 
tiansfo rmer. which is mounted on the chassis I 
by means of two S-32 sell-tapping screws. The 
hVxihlc condenser adjusting cable is brouirht 
through the box and fastened to the box hv 
the tightening nut furnished with the n»iimh* 
control unit. The Mexihle shaft cable is 
brought around the condenser wheel groove 
and fastened to the condenser wheel bv the 
screw on tin- wheel itself. Tile assembly of 

the condenser wheel with the timing con- 
denser is shown in Flir. 12. The condenser 
might not be provided with the two lodes 
% -in. apart as shown ami should then he 
drilled to (he dimensions shown. These two 
holes are re.piired to join the condenser 
spring and spring cup with tuning condens- 
ers. One end of the spring is slipped through 
the slot on the spring cup and the cup is then 
brought over the condenser shaft and knob, 
and the two lingers on the cup arc slipped 
through the two ft-in. holes and bent over 
on the inside of the tuning condenser; thus 
fastening (he spring to the condenser, 
other end of the spring is then placed on one 
linger of the condenser wheel, the spring now 
being wound to eonie within these lingers on 
the wheel, ami then the wheel is slipped on 
condenser shaft. Turning the wheel in the 
right hand direction will tighten the spring. 
The set screws on the wheel can now be 
tightened on the shaft and the spring will 
have the tendency to hold the condenser in 
an open position. In this open position, the 
flexible shaft tightening screw should point 
upward to make it easily accessible for tight- 
ening purposes. 

Part Xo. .1 (Fig. 13) shows the motor- 
generator box and cover. This box can he 
used also when it is desired to mount the 
motor-generator in the rear of the car floor. 
The dimensions shown on this drawing will 
tit one commercial make of motor-generator. 
On one side of the box you will see a 7/10-jn' 
diameter hole provided for a rubber grommet 
and serving as a lead-in hole for the motor- 




New 64-PAGE 

HANDBOOK 

of Servicing facts 
and Short-cuts / 

Here's a new free booklet every ser- 
vice man will find invaluable! Con- 
tains practical information and servic- 
ing tips that service men all over the 
country have sent to us. Shows how 
to solve many tough problems . . . 
saves you time and money! 

Mail the coupon today and get your 
copy* We'll also put your name on 
the mailing list for Sylvania's free 
monthly Service Bulletin. It gives 
additional service tips each month . , . 
and tells how you can earn free tubes 
for your own suggestions! 
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Please send me your free Ircoklct "Service 
Units and your free monthly Service Uul- 
letin. 

Name « 

Xame of Firm 

Address 

Cif y State 



RADIO-CRAFT for DECEMBER, 1933 



367 



www.americanradiohistorv.com 



MILES Announces the latest 

SOCKET MIKE 

(Patent Pending) 
In All the World There's No Mike Like This! 




MILES SOCKET MIKE (patents pending) will operate 
wiih (!) An\ Maiubnl Itadln lin e her; (2) Any Plaini- 
anl I'uttrr AiuiillHcr with Unlit -In Speaker. 
MILES SOCKET MlKE AND SOCKET AMPLIFIER 

t,lu* ilixilh intM au> 1 to Noll A.C. lighting circuit. 
MILES SOCKET MIKE am) RADIO RECEIVER nr 
AMPLIFIER ,itv operated »<• tuti M'paiate unit*. Tli« 
an- ilrdgtinl to fun<limi a I whlely separate points within 
u tniilillnt: Huh en.ilillug .v<Hi to slK'.ik from the boltonl 
flimi tn tin- inp tloor or fruni room lo room without Hie 
use i>l wires. 

Conta.t between M1KK and AM l'MFI Kit or RA1>10 

KI>:ri:iVl-:il I- aut it if n ll> islahlMted when >ou plug 

them iu at >our regular twice oul ld>. 
InHtallBllun is virtually INSTANTANEOUS. No wlrinp: 
K© lenmor.irv lines; Ni> time lust; No mistakes: .No tn- 
jtallatlon ciMs; No additional t?<iulnmeiil needed. 

Details on Request Dept. RC 
MILES SOCKET MIKE CO. 
244 West 23rd Street New York, N. Y. 



THE NEW 

SHALLCROSS 

A.C. UTILITY METER 

No. 689 




CAPACITY 

.0005 Mfd. to 10 Mfd. 

\INDUCTANCE 

.5 Henrys to 1 0.000 
Henrys 

j RESISTANCE 

| 25 ohms to 5 megohms. 
A.C. voltage ranges 
0-10-125-500-1000 

1 000 ohms per volt. 



This instrument is very easy to build. The 
impi Hi .ii it parts requlri d' »U J "a 1-nnlliainpeie 
A.C. (lvttitiir type) meter ami tin- SI1ALL- 
t'KOSS Ui-sUtor Kit Xu. Ota with meter scale. 
Send ite in stamp 1 ? for ItulMIn fiSS-I* 
drxriuing this useful test instrument. 

KIhALLCROSS MfG. COMPANY 

CUchical „ Hmuilintj ImhumaitL, 
ttnd Acat Uik k^us io)L 

TOO MAC D*C( IOUIIv*«9 

COLLING0AU.PA. 




PRACTICAL 
RADIO ENGINEERING 

An opportunity for 
RADIO MEN to en- , 
/<jrg<» their scope of- 
training. 

Whether elementary radio prtn- 
<IH<>. or »<li.miftl subject,!, sound appli- 
cations » r prarlh.il radio vntdneerinR. 
Ri'A institute. \- prepared to give you 
tiic lnstiuetlnn you need. 
RESIDENT SCHOOLS NEW YORK AND CHICAGO 
with modern standard emilpment 
EXTENSION COURSES FOR HOME STUDY 
under eoineiilent "no obligation plan. 
Illustraled Catalog on Keuuest 

RCA INSTITUTES, INC. 

Dept. RT-12 
75 Varick Street, New York 
1154 Merchandise Mart, Chicago 
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generator cubit. The cable coming from the 
radio set cau he brought through this groin, 
met hole and connections made to the mo tor- 
genera tor inside of the box. Four screws are 
shown with this box over which the motor- 
genera tor can he slipped and tightened down 
With washers and nuts. The cable shield can 
also he grounded to one of these screws. 
This box. of course, is only a proposed design 
and whatever motor-generator or "II" voltage 
supply von might use. the dimensions of the 
box will have to be changed to snit. In many 
instances the motor-generator ran be placed 
behind the rear seat or in the tool box. tints 
eliminating I he motor-generator box entirely. 
The parking strips, parts !i and in (Fig. 14 1 
can he glued to the motor-generator box cover. 

Continue this article in the subsequent is- 
sue of lt.\niO-Oi.\FT, in which the circuit em- 
ployed in the instrument is given equally de- 
tailed consideration. Port 11 also includes a 
complete IJst of Parts. 



BEGINNER'S SET 

((on tin to i! /i'oih /of.'/c 'AA'A) 
tuning dials track so that the same setting is 
shown on both for any station. Tunc in a 
high-freuuenev station nine at about :TJO to 
I'Mi meters.— Ktlitur i. You will find that by 
vn tying tVi you can shift the posilioll of best 
response on the oscillalor dial over a very 
wlili* range: adjust it until the readings on 
hut It dials are the same. Thin tune in a sta- 
tion :it the other end of the dial and adjust 
14 which will also shift the reading. 

(Strictlv. the inductance »f \»* should he 
considerably 1-ss than that of 1/J for perfect 
(rucking, hut a close enough approach may 
he had to demonst rate the theory with the 
two coils available, i 

The Mixing Circuit 

The general statement of superheterodyne 
theory given in the beginner's article in the 
Sopto'mher issue of Uaiuo-i'u.U T, on page !<►<>. 
sounds and Is very simple, but then- arc many 
special problems involved in the reduction «« 
this theory to a smoothly operating actual set 
and one of the chief of these has always been 
the mixing circuit ; or, as it used to be called, 
the lirst -detector. 

In the earlier superheterodynes it was just 
that : the incomhm U.K. was fed through a 
regular doteetor circuit and changed into an 
audio fre»|iieaey winch was then modulated 
onto the local-oscilhitor frequency and changed 
into intermediate frequency. The coupling 
between the Il.F. mid indllatnr circuits was 
either bv coils -indue the ; or by condensers 

capacitntlve. P.nlh of these meihods are 
open to several objection* : tir<t. the coupling 
varies greatly with the friipieiicy : also, the 
tact that rather close coupling is required 
makes the oscillator circuit "pull in" to the 
frequency of the other circuit raiher than 
operation at its own tuned frequency which, 
of course, causes the circuit to fail to oper- 

^V'ircuits of this type were the best that 
could be had in those days. When the screen 
. prill tube came along, the extra grid was im- 
mediately put to work to act as a coupling 
device in place of the coils and condensers, 
one of the favorite circuits with such tubes 
was to use the screen-grid as the oscillator 
plate while the regular plate was used in the 
normal manner. The only objection to this 
was that the eont rol-grid had to be used both 
for an oscillator grid and an U.F. grid which 
still caused trouble front "pulling in.*' 

The IA6 

The next step was. naturally, to develop 
a tube designed purposely for such service, 
and the I All Is the answer. A reference lo 
the circuit diagram. Fig. will show the 

construction of the tube schematically. 1 here 
are as will be seen, a filament, live grids, 
ami a plate. The first grid is the oscillator 
control-trrid. the second grid functions as an 
oscillator plate. The third and liflh grids 
are connected together inside the tube and 
are screi n-grids. The fourth grid is the U.F. 
com rol-grid for the regular plate. Tims It 
will be seen that there are two separate grids 
for the control of U.F. and oscillator and 
that they are separated electrically by one 



s ction of the screemgrid, whleh is grounded, 

as far a< U.F. is concerned, through eon- 
denser t'T. 

Therefore, the only connection, electrically, 
between the oscillator and the U.F. sections 
is that the electron stream from t lie filament 
to the plate must How through both the U.K. 
and oscillator control-grids and is therefore 
controlled ior modulated I by both grids, 
which causes the mixing action wit hint 
coupling the circuits so closely that l hey pull 
together. 

The base connections of this tube are shown 
in Fig. 21*. 

Hints 

The circuit is so simple that there is no 
reason why it should not work *'rlght on* the 
bat." However, the circuit is somewhat more 
complicated than a straight U.F. job and has 
a number of adjustments which are dependent 
one on the other and while a powerful signal 
will <ome through in spite of considerable 
misadjusimeiii. if yon live in a neighborhood 
when- powerful stations are scarce it may be 
a little difficult to get into adjustment, and a 
number of ways of checking the circuit will 

he given below. 

The first likely point of trouble is the 
crysial detector which may be on an hiscii-d 
live spot. Moving the wire about on the face 
of the crystal will roult in scratching ami 
clicking noises in tin- plume*— whh h had 
betb r be used fur the original adjustment. 
The contact between the crysial ami Mm wire 
must l»e as light as possible. If it W open, 
there will he a buzzing muse in the phones. 

If von simply can't bring in a signal, It 
might be well to disconnect the intermediate 
transformer and pnt in its place temporarily 
an nntuind U.F. transformer. Short the 
plates of the oscillator tuning condenser and 
you will have an ordinary U.F. circuit tuned 
*by I'll : which you may use for adjusting the 
crystal detector. 

Tin- oscillator may be checked by attaching 
a short piece of wire to the point marked 
■•X" on the diagram ami connecting the oilier 
end of ibis wire to the antenna post of your 
broadcast receiver. If the oscillator is func- 
tioning. v«>u will hear a whistle in the 
speaker of tin- broadcast set when the oscilla- 
tor is tuned past the station being received. 

A millinmmetcr. if available, may he placed 
in the "It plus" line leading to the oscillator. 
If it is fund lonlng. shorting out the plates 
of the oM'illntor tuning condenser will can<e 
a change in the reading of this meter. 

Parts List 

One :i-c«rcuit tuner for ::r.n ninif. condenser, 

1«.». 1.4. LTi; 

one -J-circuit tuner for SoO mmf. condenser. 

i'li 1'- < 

Two :;."iu mmf. tuning condensers, < * ; 

One So mhy. U.F. choke, 1> ; 

one iTo kc l.F. transformer. US, 1/7 : 

Two JoU mmf. mica condensers, t'l'>. *'i»; 

one r»00 mmf. mica condenser, rp : 

One .*i to .'O mmf. mica variable trimming 

condenser, Co ; 
one L'nn to l!."Vn mica variable trimming ■•►n- 

detiser. C4 ; 
one double ,1-inf. paper condenser. 2nu \ 

line single .1-mf. paper condenser, -jnn > 
Cll ; 

One L»o mf. 25 V. elect rolytic cinidenser. » l-. 

one lTi.ihmi ohm, %-watt resistor. Ui ; 

one oU.immi ohm, » /a -watt resistor, U2 ; 

om> ir.o ohm. i,£-\vatt resistor, UJi : 

one Mmi ohm volume control with sWHch 

attached. UI ; 
one Kotorit crystal <letcctor; 
i Hie l> pe Ito tube. Y\ ; 
i lue tvpe 1 AH tube, V2 ; 
ime 4-proiig wafer socket for power plug; 
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Details of the type 1A6 tube. 
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to hear the small stations, so take care to 
make up the small revolving coll mount etl on 
the rod within the larger coil, very carefully. 
It Is this coil that enables the radio fre- 
quency current flowing through it to be fed 
back into the tuning coil. 

The regeneration coil (rotating coil) which 
is fully illustrated in Fig. '2, is arranged to 
nwing inside the tuning coil, at one end, as 
shown. The degree of feedback or the re- 
generation is controlled by the position of 
this swinging coil. Yon will soon find the 
position that gives the maximum effect, for 
at one point tin* set will pn«luee a squeal, 
allowing that the tube is oscillating. 

This oscillating or squealing point is of no 
use and the object is to reduce the regenera- 
tion by slightly swinging hack the roil until 
the squeal stops. The most sensitive position 
of the regeneration coil is just beyond the 
oscillation point. 

Having made up the coil, you should study 
the diagrams shown in Kigs. 1 and 3, to see 
how the parts are tit ted into the cigar box. 
When they have been mounted, you can then 
undertake the very simple task of wiring the 
parts together. Tighten the screws very se- 
curely after twisting the wire under the 
screw head, and it is best to mark each wire 
on the diagram with a colored pencil as soon 
as it is inserted so that you will be sure to 
include all the wires. 

Operating the Set 




THE 

PERPETUAL 
TESTER No. 1177 

THIS finer tester is built for a life- 
time of service. It has every fea- 
ture you need to diagnose and remedy 
set troubles. Test tubes while operat- 
ing in the set socket. Tests set circuits 
and aligns tuning condensers. Fulfills 
every testing requirement in the home 
or in the shop. Contains a direct 
reading Ohmmeter, Output meter, 
A.C-D.C Voltmeter and Milliam- 
mcter. Meter is 3!4" in size. 



(me 5-prong wafer socket for VI ; 
One U-prong wafer socket for V2 ; 
One open circuit jack with insulating bush- 
ing. .1 ; 

One Ant.-tJrd. binding post strip; 
One power plug and 4-wire cable; 
one Keachargit - V, storage <<oll ; 
Three 4o V. **P»" batteries; 
Two aluminum panels, 4 x 7 x 1/lt»-ln. ; 
Two aluminum sub-panels, 4 x s% x 1/lG-in. ; 
One bnkelite detector mounting, 1% x % x 
Vfc-iu. or 3/10-iu. 




SCHOOLBOYS' SET 

{Continued from pa<jc VM) 

Perhaps the tirst thing to study, if you in- 
tend to make this set, is the wiring diagram 
shown in Fig. 1. 

The set's main point is the tube which 
should be a type 150. This tube draws very 
little current from the plate battery and only 
.Oo'-ainp. from the 2 V. storage cell. 

Tuning is done with a homemade coil, all 
the dimensions of which are given in rig. 2. 
Winding this coil is very easy if you will fol- 
low the instructions given in the diagram, 
anchoring each end of the winding securely 
ami leaving plenty id spare wire for the con- 
nections and for the twisted taps, Kemeni- 
ber to bare the ends of the tap wires and 
take care not to cut or break the loops as 
this would prevent the set from operating. 

t'oticerning the taps; there are two clips 
making contact with them ami you will tiiid 
that the smallest size "test clips" are line for 
this purpose. 

What, you may ask, is the object of these 
coil taps? They play an important part in 
the set's performance. The upper clip shown 
in Fig. 1 is used for varying the selectivity 
of the tuning circuit by varying the extent to 
which the aerial is coupled to the coil. The 
lower this clip is placed on the coil, the 
sharper will become the tuning. However, if 
this is carried too far, the volume of the 
music will be reduced. 

The Aerial Condenser 

Vmi will noto, that a further control of 
the selectivity may be secured by adjusting 
the semi-variable condenser which is connect- 
ed between the aerial lead and the clip just 
mentioned. 

Now for the second clip : — You will find 
this very useful because it enables yon to 
change the amount of wire across the tuning 
condenser. This will permit you to tune 
stations either on high wavelengths or below 
the usual broadcast wavelengths. 

Detector Action 

The detector tube follows the tuning coll 
Mini condenser. This tube converts the osiil- 
latiinr radio waves into "one-way" pulsations 
Which can effect the phones. 

We will not bother with this process just 
now. but remember that in the plate circuit 
of the tube there is still radio frequency cur- 
rent tlowiug. and we make use of this to in- 
crease the strength of the music. This radio 
frequency current is passed back from the 
•'plate" to the *'grhr* of the tube, by a process 
kn<>\vn as regeneration. 

This regeneration is a very important part 
of the set. Without it, you would not be able 




soo mmf.- ■" "-stator. 



Fig. 3 

A suggested arrangement of the parts. 



When the wires have all been tightly fas- 
tened in place, you can connect the batteries. 
The positive terminals in Fig. 1 marked 
"plus" are often red, while the negative ter- 
minals are sometime iudicated with a black 
color. 

The set will work very well on an indoor 
aerial wire of about 40 ft. but stronger sig- 
nals will be heard if a longer outdoor aerial 
is used. 

Tliis information is reprinted, with changes 
to incorporate American parts, from an arti- 
cle in Amatki'k Wirelkss. 



STATEMENT OF THE OWNERSHIP. MANAGEMENT, 
CIRCULATION. ETC., REQUIRED BY THE ACT 
OF MARCH 3, 1933, 

Of Knriln-Cmft. pnhll>tie<l n unit My ai Mt. MorrK III., 
lor October I. 1933. 

s<ate of New York ) 
County ol New York [ * 8 * 

Before roe. a Notary PiilUle In and for the Stat© 
ami county aforesaid, personally appcureil Inlnjs S. 
MiinlN-lnitr, who, havtnp been duly sworn according to 
law. IK-POX'S and says that tie Is Hie business manager 
of (lie It » din-Craft ami that (lie following Is. to the 
best of Ills knowledge and hellcf. a trne statement of 
the ownership, management (;ind if a dally t>a|>er. the 
r-in illation I. ete.. of the nforcsahl pnblh atloti for the 
date rJioun In the alnoe caption, required by the Art 
«if March 3. HKltl, embodied In .section 537. l'ostal 
L.iWv and Itegulations. to wit: 

1. That the mimes and acblre«*e« of the publbhcr. 
editor, managing editor, and holiness manager* ate: 
I'nblUher. Continental Publication^, lur., 4u4 North 
Wiry .\if.. Mt. Mori Is. III.: Kdltor. Huun Cerndi.uk. 
US I'.irk Place. New York. N. Y. ; Managing KdUor. 
C. Walter Palmer, lis Park Place. New YorK. N. Y. ; 
ltu<dncMi Manager. Irving S. Manheimcr, OS I'ark Place, 
New York. N. Y. 

2. That the owner Is: tTf owned by a rori>oraUon, 
It* name and address n»l-t be s<aled and also Im- 
mediately thereunder the names* and mlilrc^p-; of Ntnck* 
holders owning or holding one per rent or more of total 
amount of Mock. If not owned by a corporation, the 
names and addresses, of the Individual owner* rmiM be 
gheii If nwmd by a firm, company, or other unln* 
cortmratcd concern, its name and address, as well as 
tlio>e of each indhldiial member. miM bo given.) 
Continental Publications. Inc.. UU North We* lev Ave.. 
Mt. Morris, III.; Hugo iU riishack. !♦* Park IMm e. New 
York, N. V.; I. S. Maniirlmrr. OS Park Plate, New- 
York, N. Y. 

3. That the known bondholder^, mortgagees, and 
other <-ecinlty ladders owning or holding I per <eni or 
more of total amount of bond*, mortgage*, or other 
Mciirltlcs are: (If there arc none. m> state.) None. 

1. That the two paragraphs next above, giving the 
name* of the owners. 8t*«kholder*. and *e«urity Judders, 
If any. contain not only the 1 1 - 1 of «tw klmblcr* and 
security iuddcrs as they apitcar upon the book* of the 
company but al>o. In cases where the stockholder or 
security holder appears upon the book- of the company 
a* tiu*tec or In any other flilut iary relation, the name 
of Hie person or corporation for whom Mich ttn*tee Is 
acting, t« given; al«n that the *ald two paragraphs tnn- 
tnin statements embracing affiant's full knowledge and 
belief as to the cin umstam es and londitlons under 
which stockholder* and security bolder- who do not 
appear upon the book* of the cnmpaiiv as trustees, hold 
stock and securities in a rapacity other than that of a 
bona tide owner: and this altiani lias no reason |o believe 
that aiu alher person, association, or mtpnratlon has 
any Interest dlreit or Indirect In t ho «aid st<xk. bonds. 
«r other setuillie* than as mi stated h> him. 

t. S MA Nil KIM Kit. 

Ibi-lncss Manager. 

Sworn to and subscribed before me this 24th day of 
October, 1933. 

MAt'KICK COYNE. 

Notary Public. 
(My commission expires Mar. 30. 19.14. ) 



Precision Built 

The single meter, when used as either an 
A.C or D.C. Voltmeter has 1000 ohms re- 
sistance per volt. Voltage readings are 
15-150-750. The D.C milliampere read- 
ings are 1.5-15-150. The A.C milliampere 
readings are 15-150. The direct reading 
Ohmmeter, with the easy reading scale, has 
red and black figures which make possible 
accurate readings from 3 megohms down 
to 1 ohm. All readings are controlled by 
a selector switch. Point to point continuity 
tests are made with this part of the instru- 
ment. The meter is also used for indicat- 
ing output when set is connected with the 
oscillator for aligning condensers and 
measuring gain in tube values. 

A switch on the oscillator permits its use 
for generating either a stabilized modu- 
lated or unmodulated signal of constant 
level. Extremely accurate scale divisions 
cover fractional frequencies on the indi- 
vidually hand made chart from 110 to 
1600 KC 

Your Jobber Can Supply You 



Net price to dealer in oak case #26.67 




Send Coupon for Facts! 

I Triplett Electrical Instrument Co. 

| 21 Main St., | 

| BlufTton, Ohio 

I Gentlemen: 

| Send me literature on Triplett No. 1177 I 

■ Perpetual Tester. , 



Name 

Street Address .... 

City - — . State 
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Midget Electrolytic 
Replacements 



Mr. 




FOR POPULAR AC-DC 
MIDGETS 
CROSLEY 
INTERNATIONAL 
CADET 
GENERAL ELECTRIC 
and many others 
Same sizes as original units 
Famous Tobe quality 
Write for catalog E-1233 listing the 
complete line of Tobe replacement 
condensers. 

TOBE DEUTSCHMANN 
CORPORATION 

Condenser Division 
CANTON MASSACHUSETTS 



AruiQUflcifl; 
The New mA 
improver! 

Prizewinner 
A C -D,C a S. W, 



Receiver 



$12,95 

Compile with four roils 
Verified Worldwide Reception 

Coniblt'U'ly SfTf l'oHrrctl I.aUM T>|><? 77-43 an<l 

2:.X~> TiiIm-.— 1 .1.2011 mctor* 
Provision for llead|>hoiie* ami Speaker 
CoinpU-te Kit of Inuirmrii I'rize winner parts, identi- 
<:il with those iKt-il in TkiI lt-ur> nwdeU. InrliMinK 
luriht w. hookup. »lu» ralilm-t. tli.il. 4 «oiU. . Si0.55 
As^'inhle.l. «lred. U-U'd and en.losed in be.mtlful. 
rriirkle finish eahlnci, hinged rover readv in |>lnx 

in Mi ymir line $12 95 

Kit of HCA or Arrturus lubes to match...".". 3,*75 
Itniiidi a*( ndl for inuring fnun 2lH> to .Hiti mtrs 0 90 

220 \. A.C. or 1U\ Adaptor 1.75 

Send for full particulars 
ALAN RADIO CORF. 
83R CORTLANDT STREET NEW YORK CITY 




Kffirient, precision -built dynamic 
I Hi tn rover audio band from 
torn in 12. mill (Mies. Si>etiull.v 
I. I I horn Included with unit. 
1 - it I for ttlde-ranire reprodur- 
ti ii ("an l>r used with lar^e horti 
or cone speakers and filter listed 

List $25.00 

Special high and low - 
Pass filter with coup- 
ling t ruiufornier, for 
ampliller output. Cast 
aluminum case and 
coup linn transformer. 

List $25.00 



Write Dept. 



HIGH-FREQUENCY LOUD 
SPEAKER 



RC-12 for Data 

RACON ELECTRIC CO., Inc. 

52 Eos! 19th Sheet, New York, N. Y. 



A 5-UNIT TESTER 

(Continued from pat/c 337) 

The chart in Fig. 1. shows at a glance the 
Interconnected functions of this radio tester. 
A l>*Arsorvnl type meter serves as the "heart" 
of the put Ire device. 

The free reference point system in itself 
constitutes a most valuable forward step in 
test i list rumen t do Mini. The fundamental 
principle Involved in tliis system is the con- 
nection of each element of the tube to the 
contact arm of tin individual selector switch, 
so that each element of the tube can bo 
1 1 laced in its proper connection in the circuit. 
An individual socket is provided for the four, 
Jive, six ami s^veu prong tubes. The socket 
holes are numbered in accordance with It.M.A. 
standard designations. All four sockets have 
their eorrespiniding tiumhcrod contacts wired 
together and brought out to convenient term- 
inals to which any ranges of the meter may 
be applied for any desired measurements. 

The large multi-point rotary switch con- 
nects the A.O. tube tester circuits to the four 
molded sockets for tests of all types of tubes 
without exreption, so that tubes may be tested 
either from radio tube sockets or with a 
separate A.t\ power supply. Kef erring t<> 
l'Mg, -A, it will be seen that each grid and 
plate connection is made through an opening 
I push but tutu switch between a pair of pin 
jacks, so that any range of the meter may 
be connect im1 for tube test measurements in 
any of the tube test circuits ami the currents 
of both plates of full wave rectifiers and duo- 
diode tubes may be measured. An automatic 
short test saves time, and protection is given 
to the meter by means of a heavy duty re- 
sistor in the plate circuit. A gas test is pn/- 
vided by inserting a high resistance in the 
circuit so that the gas current will cause a 
change in the grid Voltage, readily observable 
on the plate mi Illumine tor, Sutue of the huer 
tubes incorporate the functions of two or 



more tubes in a single envelope. Individual 
tests of each combination of elements can 
be made. In the case of the duo-diode tubes, 
such as the .V», a low voltage can be applied 
to each diode in turn, and the resulting cur- 
rent can be compared with the minimum 
values set by the tube manufacturers on these 
particular tubes. 

A simplified schematic of the analyzer cir- 
cuit appears in Fig. 2 A. The push-button 
switches between the pin jacks are normally 
closed. The o.d-nif. condenser serves tin* pur- 
pose of stabilizing the high-gain stages dur- 
ing analysis. All circuits of the radio lube 
sockets are extended through the analyzer 
cable to the four molded sockets and to con- 
venient terminals to which any range of the 
meter may be applied for current, potential 
and resistance measurements. 

The siugle .00 1 -a in p. I»i»0 ohm. 1U\ meter, 
used lo interpret all analytical potentials and 
currents, is shown schema) ically in Fig. 2U. 
The specific meter functions desired are 
selected by a positive action, four-point ro- 
tary switch the arms of which connect to 
the meter. The 18 potential and current 
measuring ranges include six ranges for the 
measurement of 1M\ potentials, O— ; 2-"i ; 
V2"\ : Itfn; r.Ou : 1,:E>0: six ranges for the 
measurement of D.r. milliumpcrcs. 1 — .'► ; ; 
1W; -■"►«»: •"•<"»; ; ami six ranges for 

the measurement of AA\ potentials, 0 — R; 
!!."», 12o : ^."o : TiOO ; I.IEiO. All meter range 
terminate at pin jacks on the tester panel. 
They are Interpreted on a single evenly di- 
vided arc on the meter. 

As shown in Fig. 2*\ the use of a single 
D*Arsotival meter scale is made possible by a 
newly developed A.C. voltmeter circuit. In 
this circuit a full-wave instrument rectifier 
is used in conjunction with the one tua. 
movement of the IU\ meter to form a sensi- 
tive A.<\ mi Ilia meter, but a departure is 
made from the older circuits in the use of 
capacitor reactance in addition to the usual 



SET^ ANALYZER 
PREE REFERENCE POINT SYSTEM 
ALL CURRENT , POTENTIAL AND 
RESISTANCE MEASUREMENTS, 

double sets of plainly marked 
pin jacks - push Sutton 

SWITCHES NORMALLY CLOSED. 
4-PRONG; 5-PRONG; 6-prong and 

7-PRONG- SOCKETS, 
ANY ANALYTICAL TEST MAY BE 

maoE Directly On the Panel. 

OP THE ANALYZER. WITHOUT 
REmOviNG RAOlO CHASStS 

pro m Cabinet 



TUh.E TESTER. 
PREE REFERENCE POINT SYSTEM 

ORiO bias Shift inoicatinG 

TRANS CONDUCTANCE, 
GAS TEST, SHORT TEST 

CATHOOE- HEATER. LEAKAGE TEST 
BOTH PLATES OP ALL RECTIFIER. 
TUBES , 

TESTS FROM TUBE SOCKETS 
OR 

A C POWER. SUPPLY, 
INDIVIDUAL TESTS OF TUBES, 
SUCH AS 55 , ETC 



ANALYZER PLUG, CABLE 
AND ADAPTERS 



EXTERNAL TESTS 

ALL TESTS ORDINARILY 
MAOE THROUGH ANALYZER 
PLUG ARE ALSO AVAIL- 
ABLE AT THE DOUBLE 
SETS OF PLAINLY 
MARKED PIN JACKS. 



OSCILLATOR 

ELEVEN FUNDAMENTAL FREQ- 
UENCIES : t30, 172.5 , 175. 
177.5, ISO, 262.5,436,472.5, 
600, 1400 AN O tj975 KILOCYCLES. 
1 1 - POINT ROTARY SWITCH STRONG. 
HARMONICS GENERATED ON THE 
SO*, 40- AND 20 - METER. BANDS 

for Short-wave radio 

ADJUSTMENTS. OSCILLATOR. 
MAY BE OPER.ATEO ON 
EITHER. AC OR O C 
POWER SUPPLY 




TUBE TEST 
TRANSPORMER. 



CAPACITY TESTS 

RANGES"— 

O/0-I25 /U25 /12.5 MF 
FILTEREO DC POTENTIAL 
OF 250 VOLTS FROM 
TUBE TEST TRANSFORMER. 
FOR CAPACITOR LEAKAGE 
TESTS 

EVENLY DIVIOEO SCALE 



FUSE PROTECTION FROM 
SHORTED CONDENSERS. 



OHMMETER 

RANGES :— 

O/l.OOO /i 0.000/ 1 QO. 000 OHMS 
ADOlTlONAL RANGE O/t MEG 
AVAILABLE THROUGH USE OF 
EXTERNAL 45 VOLT BATTERY 
ZERO RESISTANCE INDICATED 
BY FULL SCALE OEFLECTION 
OF METER. 



FiQ. 1 

The versatility of the 5-unit tester is indicated in the above chart. 
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mult iptiors for ranjre separation. Referring 
to the diagram, this hIiows the m«ter, au 
A.C.'D.C. changeover switch, included as a 
part of the four-position rotary switch, ami 
two voltaic ranges. Toint 12 is common 
for both A.C. and D.C. l'olnt 18 is the tirst 
range and point 1 Is the second range. To 
read a D.C. potential of a value less than 
full scale on the lirst range, contacts 12 and 
18 would be used and the switch would be 
thrown to the right. The D.C. potential, 
licing blocked out of the rectifier hy capacitor 
17 would pass through the multiplier it and 
through the meter. Similarly, a D.t\ potcn* 
tial on the second range would, since it could 
not pass capacitors 11) and 17, he forced to 
take the path through multipliers li and 3 
and so on through the meter. Thus, for D.C. 
measurements, the meter functions us a iiuni- 
inal 1000 ohms-pcr-volt instrument and any 
A.C. potential applied to it would produce uo 
meter reading. To read an A.C. potential, 
the switch r> ( is thrown to the left ; an applied 
A.C. potential would then cause a current to 
pass through capacitor 17 and to 1m* reetilied 
by the full-wave rer tiller, 13, -0, Hi, 21, 
before entering the meter. The value of the 
capacitor 17 Is so chosen that its reactance 
at the frequency for which the instrument is 
calibrated, combined with the resistance of 
the rectifier unit itself, constitutes the multi- 
plier for the lirst range and since the two 
are combined veetorially. the total impedance 
of the circuit is made up almost entirely by 
the capacitor reactance. Hence the unavoid- 
able changes In rectilier resistance with vary- 
ing magnitudes of current, become negligible 
In the calculation of the total impedance 
and an evenly divided meter scale is made 
possible. 

Figure 2D shows the entire A.C.-D.C. volt- 
meter and capacity meter circuits of the 
tester. The D.C. network is iu heavy lines 
and the A.C. network of which the capacity 
meter is a part, is shown in dotted liues. Due 
to the even scale distribution of the new 
A.C. circuit used, the capacity meter reduces 
to a simple A.C. mliliameter shunt, which is 
thrown across the meter when the capacity 
switch is closed. 

Three ranges are provided by the ohm- 
meter, shown in Fig. 2K, 0—1.000; I0.0O0; 
100,000 ohms. The additional range 0—1 
meg. is obtained by using au external 4.VV. 
battery. The circuit shown is accurate and 
simple. It is a combination of shunt and 
series resistors with the unknown resistor 
inserted in series with the network. 



A COMPACT P.A. SYSTEM 

{Continued from pu<fc :>4b) 
greater power output than with similar tubes 
of li.I! V. bin incut design. The use of only 
one audio driver transformer and two resist* 
nine coupled A.F, stages assures maximum 
fidelity that compares favorably with class 
A reproduction. The lilier system (composed 
of two chokes Cli 1. Ch 2 and a 24 mf. elec- 
trolytic condenser block C7, CS and Chi is 
built upon the amplifier chassis proper for 
the reason that it is useful, regardless of 
what type of power supply Is employed. The 
plate and filament connections are brought 
out to a recessed prolix male plug IM. Note 
that all 11 lament connections should be made 
with No. 12 wire, to avoid excessive voltage 
drop. 

110 V. A.C. Power Supply 

The power transformer 1»T, possesses true 
class Ii voltage regulation and has tin- follow* 
lug siieeiiicatioiw : :t50 V. A.C., no mils; 
2.."i V. A.C. t amps.: 0.:; V. A.C,, o Amps, 

A conventional class It choke Ch fJOO 
ohms) is used iu addition to the other two 
chokes (Ch 1 and Ch 2 within the amplifier 
chassis proper) to absolutely eliminate all 
traees of A.C. ripple. The rectified output 
and lilameut supply are brought out to a 
fi prong female socket 1»S 2, showu in Fig, 2A. 

The Motor-Generator 

No filter system is required with this gen- 
erator as lon^ as no radio tuner is used in 
conjunct ion with this amplifier system. It 
is important to employ at least No. 12 gaum- 
conductors between the storage battery and 



PORTABLE PUBLIC ADDRESS EQUIPMENTS! 




TYPE PG-62 — A complete Portable Public 
Address System, including the famous VELOC- 
ITY MICROPHONE, a high grade Class B 
20 watt amplifier, and two modern dynamic 
loudspeakers— all $el {contained in one con- 
venient carrying case. Operates on 110 vole 
AC and is designed Co faithfully reenforce 
speech and music. Has provision for electric 
phonograph input. 



TYPE PG.63 — A smaller and lighter design 
including close talking carbon microphone, 
Class B 6 watt amplifier and dynamic loud- 
speaker — all self-contained in one convenient 
carrying case. Operates on 110 volt AC and 
is designed to reenforce speech and music, 
and has provision for electric phonograph 
input. 



A full line of high quality sound reenforc 
ing equipment is available for permanent in. 
stallations. 





Surveys and estimates furnished on request 
and without obligation. 

Write for descriptive literature. >HJI 
ANYTHING IN SOUND REPRODUCTION 
Photophone Division 



RCA VICTOR COMPANY INC. 



"Radio Headquarters" 



CAMDEN, N. J. 



HEADQUARTERS f°f$§ 

WPUBLK I1WRE5S AMPLIFIERS W 

mafM(rfimMmFACTM£/t» i 5AVEB/GM0Nfy.' 



Portable— Completely Sell Contained — 10 Watt 4 Stage P.A. Amplifier System ^ 

Operates from choice of 6 Volt storage battery or from 1 10 Volt A. C. or from both. 

ttniKed nilhln two rases which ' iNTEnT.nrK * or NFST. one ut>on the olher 
I fiirltiinil all cadlv t r::iit inirt I'd ami Ui-I II i ■! v$*rm Includes a 4 Stage Class "B ' 
10 Watt Amplifier. 6 Vott Motor Generator. 1 1 0 Volt A.C. Power Pack. 6 Volt 
. Phono Motor with 1 10 Volt A.C. Adaptation. 6 Volt "P.A. Auditorium" Wrioht De 
1 Coster Dynamic Speaker with 1 10 Volt A.C. Field Ekeiter. Removable "INPUT 
i MIXER-FADER" Control Box. Phono-Pickup, Double Button "Mike" and stand. 
Write for Attractive Low Prices and Further Details. 




Vk(of Push Pull 145 Aftpli her m^^SS^f'; 



Excellent For All Microphone. Phono*PiekuP 
And Radio Tuner Amplification Applications. 
Instantaneous Heater Amplifier Ulrnl for "Cull s y *t<-m» ) 
iifrfoyn l-2.»0. 1S24.S. I -'Ml. Standard Model ■:•-•« 1-5*. 2.245. l-2«0 
■ hl"-<J »itli an output pui.li i .11 i-f - .l5o!|iB*otci- r« tin and 

Tawf mm ,1c Fur nifl 13 F« 1 1 on if rnt ■■> n 2%00 rimllO 
L I>. O. \*ynn nl<- ijmtitfr Ilixh Coin rlnntrti-rLlirn, anil uw of two \ F. Bln*«»». 

nnj 1 1 . inck.ip i .i |J.-.lv mwmhUI klt.|jwy- 



COAS T to COAST- RADI O CORP 

123 K-West I7tu Street .New York.N.Y, 




coMOi-isi: 
< o\ih:\si:ks 

highest quality for lowest cost 

Every Typo of 
Dry EliH!tr«lytlc 
a nil Wax Paper 
roniloiittor 
All i npaHlio* 
and Voltage** 

To fill every Serviceman's 
requirements 

Send in your request for our complete 
descriptive catalogue 

coxcoi rse 
roM>i:\Ni;ns 



389*409 Wales Ave. 



N, Y. City 



Try this FORMULA 

\\niEN you .le*ucn or I mild that new Set Analyzer. 
** Decade Box, Bridfte, Ohm meter or I Ugh Kettutam-c 
Voltmeter why not try this FORMULA: 

U+A+MI) 

= Pwwll 

i.r 

When Q eaualx QUA MTV and A equal* ACCURACY 
Ml) eunnU MODERN DK8ICM and I. C equal * LOW 
< '< )ST n tui h A ST COST then |» W W It i* alw»y« P RE< ' t- 
SloN WIRE WOUND RESISTORS. 
RESISTANCE RANGE: .25 Ohm to 1 Megohm 



TYPE "F" 

Normal Rat- 
ing I Wiitl' 

Musi in u in 
I<eiiK<h I" 

M a x i iti n in 
1 >iu iu etor 



I.CDKth of 

I'll r n 1 1 h v tl 
with No. IS 
T i ii n e d 
C? o i» }i e r 
Leads. 




TYPE '*D** 

Normal Rat- 
io* K 2 W«lt 

M n x i in ii in 
l^nKth V 

M a x i to ii in 
Dia meter 
*a" 

Length of 
l«mU \ H" 
!■' ii r n i * h «• d 
with No. 18 
Tinned 
<* o i» |i e r 
LcatL. 



Free Booklets and Price Liat 

Precision Custom Built Wire Wound 
Resistors, Mfg. by 

PRECISION RESISTOR CO. 

314 Badger Ave. Newark, N. J. 
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STEWART-WARNER 

FACTORY CO-OPERATION 

FOR SERVICE MEN 

Service meetings will be held all over die 
country by special factory radio field engi* 
neer*. Complete diagram talk on new as 
well as old Siewart* Warner circuits will show 
you the easy way to service Stewart Warner 
radio sets. Service manuals on all new Home 
and Auto Sets will be given free. 

For time and place of meeting, write 

Service Department 
STEWART-WARNER CORP. 

1826 Diversey Parkway - - Chicago 



DIAMOND 
at BARGAIN 



TUBES 
PRICES 



All tolies arc 11. C. A, Licensed and are Guaranteed for 
9n days. IH-alrr* and ser\h-e men It-t m show yuu how 

you run Increase your profit * on tubes miles. Oar iuIhs 
uilL lni|>ro\e the ijualiry and tone of any set. 



2.rrc 

226 
227 
245 

J71A 
2 SO 

221 A 
2115 
251 

24 1 
112A 
230 
231 
232 
233 



1 Price 

.25 




Prlca 

.6S 


T *B 


Price 
.45 


Type 

12.»M 


.27 


236 


.50 


59 


.55 


401 


.27 


237 


.40 


75 


.85 


403 


.28 


238 


.45 


77 
7H 


.60 


485 


.28 


239 


.50 


.60 


1X2 


.28 


41 


.50 


79 


.75 


1X3 


.45 


42 


.50 


2X1 


1.10 


210 


.4 5 


43 


.75 


82 


.40 


250 


.45 


44 


.50 


83 


.45 


2A7 


.45 


40 


.50 


84 


.65 


21i7 


.40 


4H 


1.75 


85 


.50 


15 A 7 


.50 


49 


.6S 


89 


.55 


OB 7 


.50 


55 


.50 


X99 


.45 


25 7,5 


.85 


50 


.15 


V99 


.45 


2A5 


.65 


57 


.45 


222 





Price 

.85 
1.10 
1.25 
.50 
.S5 
.65 
1.25 
1.10 
.75 
.85 
.75 
.85 
.65 
.65 



No order accepted for less than $3.00. Order from this 
art? All price* F. 0. B. factory. 20^ deposit with all 
order*. 

Radio Tube Exchange of America 

60 Washington St. New York, N. Y. 

! l-OSfftL "INTERNATIONAL" 

A communication type 9 tut.e 
professional receiver especially 
desittnvd for the amateur and 
short wave fan. T. K. I<\ pre- 
selector stage, instantaneous 
band spread with new draw 
colls, heterodyne oscillator for 
c.w. reception, automatic phone 
jack and electron coupled oscil- 
lator, ftnajjp frequencies (re- 
£mAm^&^ m peat spots > eliminated, unusual 
-™^^™ r sen>lthlly and select 1 1 It v from 
1500 80,000 k.c. For tho<e Hams and advanced short 
w aie en Uo iircfer tiic l»est In short wa\<«. 

j POSTAL RADIO CORP.. 135K™Ube7ty"stT N~ 77 1 

I I'h-Hse >cml me KRKK diagram, special offer and * 
circular on the INTERNATIONAL PROFKSSIONAL. I 





I 



MAKE A LOUD SPEAKER SYSTEM 

out of any Radio Set having a phonograph con- 
nection — MODEL QRXF 
consists of it U rophone, 
transformer. \ohmle control 
and battery n n t . I, all 
compaitb as-Liitiic»i in a 
box Aith 15 ft. .,f u,rd for 
(onmcti.i Ni=l .. n... Ity 
or t.>>. I itst j n.il iiiU-ro-r 
and trsm-former com- 
m^l i-n 1 hat gives real 
results. Now reduced to 
$7.50 List, 

<M..n:lard 

IH-iinnts) 
UNIVERSAL 
Microphone Co., Ltd. 




424 Warren Lane. Cnglewood. Call!,. U S, A 





SERVICE MEN: New! EX- 
STAT 20-watt wire-wound re» 
sistors. Same size as ordinary 
3-watt resistors. Post card to* 
day brings bulletin. 
Tilton Manufacturing Co. 

17 East 26th Street, New Yo rk 
• ••••••♦•••••••••••••••••♦•••♦•••••••a 



avoid linrmfui volt afro drop. The high voltage 
line Is fused by employing a 0 V, nmzda pilot 
lamp. The (J V. input and output connec- 
tions iir«» Wrought out to a o prong female 
socket PS 3 (Kig. *JH). 

Phono. Motor Assembly 

The phono motor unit consists of a single 
or dual speed (".'i-l/n and 7.S U.I'.M.l phono 
motor that draws only 1% amps! It is gov- 
ernor controlled fur speed regulation. A 
single-pole double-throw switch Swl! (Fig. 
2C) is cm ployed to provide optional operation 
of the phono motor from cither the G V. 
storage hnttery or from the phono motor 
A.C. power supply unit, 

An A ,4*. step-down transformer shown 
In Fig. 1!C, supplies t:i V, A.C. at .*! amps, to 
a eopper oxide rectifier, CI Ut I. which pro- 
duces t> V. AA\, at loads up to 2V> amps. A 
dummy load resistor (Km, ohms, « W. 
■ in conjunction with a ir.OO mf"„ ir. \\ elee- 
I trolytic condenser, CIO, maintains a constant 
I voltage output, and accordingly insures con- 
1 stant speed of the phono motor, regardless 
I of power line voltage fluct inn ions. The out- 
put (PI'S) of this device is connected to the 
phono motor proper through switch Sw.i! 
which is located on the phono motor mount' 
Ing board (Fig. It), Another switch Swl, 
also located on this hoard, is used to com- 
pletely disconnect this phono motor supply 
device from the 110 V. A.C. power line. 

Dynamic Speaker Exciter 

The dynamic speaker held supply unit 
shown in Fig. 21* is only employed when it is 
desired to operate the t> V. IJ.C. dynamic 
speaker from llo V. A.C. Lines, it is identi- 
cal to the phono motor current supply, tliitVr- 
ing only in that the rectified output is 
brought out to a female outlet PSo\ The 
dynamic speaker field is connected to a con- 
ventional male plug, which in turn is 
plugged into this socket 1 TStii whenever 110 
V. A.C. operation is desired. 

The Input "Mixer-Fader" Control Box 

For satisfactory performance, a phono or 
"mike" input transformer should never be 
contained within an amplifier, to avoid in- 
duced hum or ripple pickup. For this all- 
important reason, the input transformers and 
their respective controls are housed In an 
external mrtul case. This completely shielded 
unit can be operated at a distance from the 
amplifier, and can be removed f rom f Ue 
speaker case in a "jiffy." hy virtue of a 
bracket arrangement. This device was com- 
pletely described in the November issue of 
K.vPio-CkaFT on page I'N'J, to which you are 
referred. Itricfly, it makes possible the mix- 
ta g. blending, super-imposition and fading 
(as well as individual volume and tone con- 
trol, of any one of the following three input 
signals: phono pickup; microphone: radio 
tuner. It enables you to make speeches mid 
at the same time have a back ground of 
music being produced from records. All the 
connections to this device are conveniently 
and quickly made mi the rear panel. 

Convenient Connection Socket 
Arrangement 

It will be observed that all the necessary 
connections to power supply units are made 
to the male and female plugs and sockets, 
conveniently boated 011 one of the ampliiier 
section sides, A short cot meet ion plug CP, 
1 Fig, Ci having a ."» prong female socket at 
the other, enables you to adapt Ibis ampliiier 
to either a V. I i.e., or llo V, A.C, operation. 

For i* V, operation, the female cud of this 
CI 1 plug is inserted into V 1 t Fig. A>, and 
tin* other end (male plugi is inserted into 
PS 3. 

For 110 V. A.C. use, this male plug Is 
removed from PS ll ami inserted instead into 
PS 1* . . . that is all there is to it.' Plug 
PS 4 is a recessed male plug (polarized) and 
is used for the connection of the «> V, supply 
brought to the unit by a female polarized 
plug. Male plug PS ."► is also recessed 1 non- 
polarized) and provides llo V, A.C. power 
line distribution. The female socket PS 7 is 
connected by a shielded conductor to HI 1 1 
(gridi and IIP 2 (ground) input of the am- 
plifier proper- it is into this socket t PS 7) 
that the output of the remote control input 
mixer box is plugged. Into PS s female 
socket, there is inserted a male plug which 



carries the phono pickup leads to the input 
mixer control box — obviously the phono pick- 
up should bo connected to this socket (PS 8). 
The three remaining female sockets on the 
bottom, FS 1, FS 2, FS :i f are for the speaker 
connections (voice coil or monitor leads). 
It is Impossible to plug the wrong plug into 
any terminal other than the one for which 
it is in I ended— making this system fool-proof, 
in the hands of any non-skilled operator! 

Complete kits or factory wired models of 
this highly efficient I '.A, System are obtain- 
able. The author will be pleased to answer 
all inquiries relative to this system. 

LIST OF PARTS 

Amplifier 

One Coast-to-Coast chassis, drilled 12 x ■*«$, 
x !•% ins. high : 

One Kemiiigton class p, input transformer, Tl ; 

one Remington class It output transformer, T'2 : 

one Lynch %-meg. metallized 1 W. resistor, pi ; 

one Ljiich 0.000 ohm metallized 1 \\\ re- 
sistor, \V2 : 

Two lynch J-meg. metallized 1 W. resistors, 

n:t, it?; 

«»ne Lynch i'o,0oo ohm metallized 1 W. re- 
sistor. 1(4 ; 

Three Lynch Umeg, metallized 1 W. resist- 
ors, Ito, lis, mo; 

one Lynch lip. 1 ohm metallized 1 \V, re- 
sistor, KG; 

one Lynch 1,000 ohm metallized 1 W. re- 
sistor, UP : 

one Lynch n.o ohm wire wound W. re- 
sistor, It 10; 

Two o mf, ::r» V. electrolytic condensers, ri, 
Co : 

one 2 inf. ouu v. electrolytit mlenser. t 2: 

Two ,01' mf. :i<»o V. tubular paper condense: s, 
CJi, < 4 ; 

One 10 inf. 7o V*. electrolytic condenser, CIS: 
One triple M mf. oOll \\ elect rolylle condense/, 

C7, CS. CP ; 
One Aerovox .OOfi mf. mica condenser, Clii; 
Two Remington filter chokes (o00 obni, lo 

hy., 35 ma., Chi, Ch2 ; 

Power Pack 

one Remington power transformer (.ViO-iir.o 
V,, so ma„ for class It regulation: 2% V.. 
:i amps C. T. ; (S.:i V. amps.L 1T1 ; 

One Remington filter choke (lo hy., LMW 
ohms, so ma. r , ChlJ ; 

tine 1 amp. fuse; 

one Lynch «i meg, metallized 1 \\\ resistor. 
Rll ; 

o ni . Coast-to-Cojist chassis, drilled, 4% x 
1^ x L'U ins. high. 

Speaker Exciter 

one Remington power transformer ( i;j \\ ;; 
amps. 1. I'To; 

one l.'nu mf. electrolytic condenser, lo V„ 
4'11 ; 

one 7 ! a ohm *\ \V, wire-wound resistor. UK! : 
One L'l^ Amp, copper oxide rcciilicr. Ct ►III!: 
one Coast -to-Coa st <IriIhMl chassis x 4 

x 2\\ ins. high ; 
one assortment of necessary hardware; 

Phono. Motor Current Supply 

one Remington power transformer (Hi V„ 

o amps, 1 . I 'Tl! : 
one loot) mf. electrolytic condenser lo \„ 

C10; 

One 7J_. ohm <» \\\ wire-wound resistor, RlL*; 
one amp. eoppi«r oxide rect ilii-r, CtiRi ; 
tine a>soriment of necessary hardware; 



Additional Equipment 

One Cmist-to-Coast <J V, O.C. g<«nerator ; 

Otic Coa>t-to-t 'oast 1> V. phono motor; 

One 1^ in, diaimter t» V. dynamic sj»eukcr; 

tine dual sj d phono pickup: 

tine Coast -to-Coa st double button microphone 
and stand : 

one t'oaM -1 »-Con st input "Mixer I'ader" con- 
trol box; 

Two Coast-to-Coast special portable inter- 
locking carrying cases; 
Two ILC.A, ot; tubes; 
* Hie R.C.A, SU tube ; 
One ILC.A, o:? tube; 
One ItC.A. H'2 tube; 

one assortment of extension cables, connect- 
ing plugs and hardware. 
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A VELOCITY "MIKE" 

{Continual from parjc 329) 

which is a rap! 1 lied by the pro-amplifier to- such 
an extent that it can lie uso<l tn furnish the 
input to any standard power amplifier. 

Uue to its inherently simplicity, a velocity 
microphone maj he constructed quite readily 
l»y the amateur or home set builder, provided 
suitalile material is at hand. 

A velocity microphone kit has been made 
available for this purpose, which can be us- 
s«»mhlcd by n novice in less than an hour. 
This kit is illustrated in Fig. A. It consists 
essentially of two permanent magnets, two 
magnet retainers, two "T" pole pieces, two 
bakHitc yokes, a corrugated aluminum alloy 
ribbon having a thickness of .OOmi.Vin. and 
a width of 3/MMn., two ribbon clamps, fasten- 
inj-* screws, soldrring lugs and other hardware. 

Figure 1A and \\ shows a front view and a 
sectional side view of the various parts after 
they have been assembled. An enlarged view 
of the ribbon assembly is shown in Fig. If. 

The method of assembling this microphone 
is perfectly straight forward. The first step is 
to slide the two permanent magnets into the 
magnet retainers, inking care to in at tit their 
poles, N to N and S to S. The magtieis 
should be separated just far enough to allow 
the 10-32 screws to pass between them. 

one of the two "T" pole pieci*s is then 
placed within this assembly and is fasletied 
to one side of the magnets with two l«i-:s:i 
screws. The other pole piece is placed 

on the other shb- ami fastened with the other 
two lO-Illi screws. The four screws should 
not be tightened before making sure that tin- 
two magnets are as elose together as the 
thickness of the 10-:'.2 screws will allow. 

The next step Is to place one of the bnke- 
lite yokes, with the bevelled edge down across 
one end of the "T" pob« pieces, fastening it 
with two of the 4*o«l screws. The other bake- 
lite yoke is similarly fastened at the other 
etui of the **T" pole pieces. 

The four H>-::2 screws are then loosened 
ami the two permanent magnets are removed 
by sliding them out. first however, making a 
pencil mark on them, so that they can be re- 
placed in exact lj the same position. This op- 
eration is recommended because it makes the 
assembly of the ribbon much easier. How- 
ever, those who are especially deft with their 
lingers, can proceed without removing the 
languors. 

The utmost care should be exercised in 
handling the corrugated ribbon. This is the 
limit of the microphone and once it is 
stretched beyond its elastic limit it heeoines 
worthless, The ribbon must tirst of all be 
icmoved from its eardhonrd holder and its 
ends straightened out. Then the "T" pole 
piece assembly is turned over so that the 
bakellte yokes are underneath (facing the 
work bench i. One of the holes of the ribbon 
should then be plated very gently over the 
center hole of one of the hnkclitc yokes. The 
point of a pencil should be inserted through 
it and the unused end of the ribbon should be 
tucked under. The pencil is removed ami the 
ribbon centered within the pole pieces by slid- 
ing it to the right or to the left. One of the 
ribbon clamps is then placed over the end of 
the ribbon as shown In the side view of Fig. 
1. This is fastened to the bakelitc yoke with 
one short 4-'bi screw. 

The loose end of the ribbon should then be 
grasped and palled nrtt carefully until the 
hole exactly coi responds with the threaded 
hole in the center of the bakelitc yoke. / «- 





A'/2V. 



Fig. 3 

A pre-amplifier for the ribbon mike. 

der no cirruiufitnnrrfi should the ribbon he 
stretched beyond this point. 

tune again, the point of a pencil is in- 
serted through the ribbon hole into the bake- 
litc yoke, the unused portion of the ribbon 
being tucked under. In order to make sun* 
that the ribbon is in the center of the space 
between the two "T" pole pieces, it is neces- 
sary to look through the assembly ut a source 
of light or at a piece of white paper. The 
light should pass between the ribbon edges 
and to the pole pieces. When properly han- 
dled, the ribbon should be parallel with the 
cdt'es of the pole piei-os. < Mice tin* ribbon is 
centralized. I lie seeond ribbotl clamp should he 
put in place and secured the same way as the 
tirst one. 

The assembly is now turned over and a 
soldering big is inserted over each of the two 
short serows which wore placed in the bake- 
llte yoke. These are secured with "a corn*' 
nuts. The two permanent magnets are re- 
placed in their original positions <N to N and 
S to S) and re-fastened to the two magnet 
retainers. This completes the assembly and 
the velocity microphone is now ready for 
testing. The tost for a short circuit is made 
between one soldering lug and a pole piece, 
using llu V. with a lamp in series to burn 
out any high resistance short. If the test 
sl ows clear, the microphone is ready for use. 
If not. the short circuit must be located and 
cleared. 

Figure 2A shows the method of connecting 
the ribbon microphone to a pre-amplifier lo- 
cated several hundred feet a way, ami con- 
structed as an integral part of the power 
amplifier. Two coupling transformers are 
necessary. When the prc-amplitior is close 
to the microphone, the method shown in Fig. 
•JK is employed. It will be noted that a dif- 
ferent type of colliding transformer must be 
used. 

Fiirurc show's the schema tie diagram of 
a two-stage pre-ampHlier suilable for use with 
the ribbon microphone, Fither 5J0 type or 
M»4 type tubes may be used. 

The curves in Fig, 4 show the output level 
and frequency response of the velocity micro- 
phone in comparison with three oilier types. 
It con readily he seen that the velocity mi- 
crophone has a far better frequency response 
than any of the other types. The frequency 
response of the velocity microphone is devoid 
of resonance peaks and its curve is remark- 
ably flat up to 12.1MHI cycles per second. 
I hereafter it curves very gradually until it 
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— building, testing 
and repairing all kinds 
of radio receivers! 
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Fig. 2 

Connections of the mike to the pre-amplifier. 



Fig. 4 

The superior curve, D, of the ribbon mike. 



r T y I1F. three volumes of this lihrary cover the entire 
A f field of building, repairing and "1 rmihlo-shoot- 
lnp** on modern radio receivers. The Lihrary is 
up-to-l lie-minute in even - respect and is based on 
the very latest developments in the design and 
manufacture of M|iiipment. The rapidly-trrowing 
interest in short-wave and television reception id 
t horotijfldy coven d in a complete section which 
deals with the construction of this type of 
apparatus. 

Radio 
Construction 
Library 

f INCLUDING SHORT-WAVE AND "1 
i TELEVISION RECEIVERS > 

I AND AUTO RADIO J 

By JAMES A. MOVER and 
JOHN F. WOSTREL 

Faculty. University Extension, Massachusetts 
Department of Education 

Three Volumes — 1087 Pages, 6x9 
605 Illustrations 

VOLUME I: present the fundamental principles of radio 
so clearly and *im >)y that anyone of average tralnlnjc 
will be able to read, underhand and apply them. It jcives 
actual working drawing and lUl* of inaierials fur the 
construction of many typical sets. 
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An explanation of the necessary slcps for "troublc-shoot.- 
Ing," repairing. senlchig and t oii»truei ing radio seia 
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instructions for tlie construction and operation of short- 
wave and television receivers. 

VOLUME Ml: covers the essential principles underlying 
the operation of vacuum tubes in as non-technical a man- 
ner a* is <on«Uteni wltli accuracy. It discusses the con- 
struction, action, reactivation, testing and use of vacuum 
tubes; and an ln< reading section is devoted to remote control 
of industrial pnxe»»es; and precision measurements. 

EXAMINE these books for 10 days FREE 

This Library Is not only a thorough home-study course, 
tint n handy means of reference for the more eipcrieiired 
radio experimenter, repair man. and radio shop-owner. 
To these men. u» well as to those who desire to advance 
in the radio profession, this offer of a 10 days' Free 
Examination is made. 

Simply clip, All In, and mail this coupon 

^■m^n^n^M McGRAW-H 1 LL ^BSsssss^BmisiiB 
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roaches its upper frof|ii«>nry limit. Incident- 
ally, the velocity microphone has a frequency 
range from lUt to lU.Oon cycles per second— 
an obvious impossibility hi tiny microphone 
depending upon n stretched diuju'lirauni. While 
it is true that the velocity microphone Ims 
an output (ahout — 9.X dl>. i lower than that 
of other typos, still, no more than two slaves 
of amplification are necessary to attain the 
necessary sound level. 

Ill addition to its splendid frequency re- 
sponse, there are many rea>nns why the'atuu. 
tour should construct and own a velocity mi- 
crophone. This superior instrument can he 
built up for less than the cost ol* an ordinary 
"mike." It is impossible for the velocity 
microphone to "pack." and there cannot be 
any "hiss" or "background noise. "* The ve- 
locity microphone is not sensitive to mechani- 
cal vibrations and hence it does not require 
a spring mounting. 

Velocity microphones respond only to 
sounds directly in front of them- that is over 
a 100 degree are. This eliminates the pos- 
sibility of "feed back" troubles and nlso makes 
the instrument suitable for many classes of 
work where certain objectionable external 
sounds must he excluded. Tn Iking motion pic- 
ture work Is an excellent example of this 
kind. 

The velocity microphone requires no polar- 
izing or exciting voltage. It may be used at 
a distance of up to l"."d> fi. nway from the 
p re-a in p litter without additional pre-umplifica- 
tlon. 

The velocity microphone illustrated has an 
output level of — us Mb, These instruments 
are more rugged than any of tin* other types 
of microphones. They will stand all kinds 

of shocks and i gh treatment ami tire not 

affected by climatic or atino>pheric conditions 
as in the case of certain oilier types. I me 
to ihese special advantages, velocity micro- 
phones are especially desirable for use in con- 
nection Willi mobile and portable 1\A. sys- 
tems. 

Although sonic experiineiners may desire 
to construct one of these "mikes" by hnild, 
very little is to be gained by this, been use 
of I he fact Hint Hie Bruno Superior Kihbon 
Microphone Kit. upon which this article is 
based, is available at a nominal cost. 



THE TALKING CANARY 

(Continued from page 329) 

able output. Outside the store, a dynamic 
speaker «'nii he concealed. Some experiment* 
ing will have to In- done as to the high notes, 
since not all >peak«Ts will re>pond to the 
extremely high notes of canary birds. The 
proprietor of tin- store is then told that he 
will get a tremendous attraction by having 
one of his best canary birds sing all u\or 
the block. To accomplish this, one of the 
store's best birds is then pat in Hie cage, and 
the singing effect is produced outside of the 
store, 1'nless the sounds are entirely too 
loud, so that they will annoy the neighbors, 
they will Usually not object to tin' sound of 
canaries whittling in the street. 

Another variation is to have another bird 
cage hanging outside the store, with a sing- 
ing canary and a 1 'aid win unit installed in it. 
This end is connected also to the master 
bird's cage, and through an amplifier, it will 
he found that the Baldwin unit can stand 
quite a good bit of overload: and the music 
which will issue from the street bird's cage 
will be loin] enough to attract pnssorshy: 
who will wo inter how a canary can possibly 
sing so loud not being informed, of course, 
that it is really it second canary, concealed 
inside the store, who is doing the actual 
singing. 

While primarily, owners of bird and animal 
shops will be interested in such an amplify- 
ing scheme, there is no reason why radio 
shops and other stores, for that matter, 
cannot use the same scheme to arouse at- 
tention. 

In most cases it will be found a good in- 
vestment as ji novel advertising device, to 
interest pnssorshy who will wonder how it is 
thine. It is then up to the merchant, by his 
window display, to get the customers Into his 
store. 
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Fada Hadio ^ Kle< . <urp. 
Kord-.M,ije>tif 
l-'r.inklbi Kmlio ("orif. 
Cabin Mfg. Cnn>. 
ftciirral Klcifrir Co. 
General Motors Torn. 
Grigshy-Orunow Co. 



•1'fi.is. HfliJiinln Citmnany 
Montgomerv U'anl & Co. 
X.itloiial Co., inc. 
IMiik-o Radio & Tel. Cora. 
Pli-n-f-A iro, Inc. 
Premier nitric Co. 
IU "A -Victor Co., Inc. 
Sentinel Hadio Corp. 
S|iark*-WnbjitK(on Cort». 
Slrwail Hadio .v Tt-i Corp, 
I'nlft-.l Amer. Uo>. h Corp. 
I'lilted Motor., Ser; ne 
I*. S. Hadio ,v Tel Corp. 
Vt elN- Gardner Company 
Zenitti Hadiu Corp. 



Over 200 Pages 
Over 500 Illustrations 
9x12 Inches 
Flexible/ Loose-Leaf Cover 

Mail This Coupon Today! 

UKRNSltAClv I'CHI.I CATION'S. | nr< 1UM3 
90-iis Park PI we. New Vork. N. V, 

enclosed >ou will find my rem it tain e of $2.50 for which 
please -eml me One Copy of I in- l!i:i:s OFFICIAL \CTO- 
RAPIO SKHVICK M.\M'.\I, (Send reinlUam-e in 
check or money order. Register Inter If It contain! 
cash or currency. W'K PAY POSTAGE. 
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SERVICEMEN 
RADIO DEALERS 



SEND FOR THIS 

FREE 
CATALOG ! 

IT'S CHOCK-FULL 

oS RARGAINS FOR YOU 

Radio Dealers and Servicemen 
can't afford to be without this 
hook. It offers marvelous buys 
in Radio Sets, Long and Short 
\V ave Apparatus, Service men's 
Repair and Replacement Parts, 
Electrical (roods, Sporting 
Goods. 

Just Off The Press! 

Ho amonc the first to liavt* tho pick of 
Kreat bargains. Mnil this coupon now 1 

RADIO CI KIT LA K CO., INC. 
225 Varick Street 

Now York, N. V. I>cpt. RC-1J 

lUejise send nio frpo of charge an<l with- 
out obligation, your latest catalog. 



Name 



Address 
City 



State. 



Classified Advertisements 

Advertisements in tills section are inserted at the 
u»t of twelve rents per word Tor each insertion- 
name, Initials and address earn eulint ** «ne word. 
Cadi should MttmiiMiiy all H»«»IH*d aihertisetiiein* 
unless plant] by a recognized aihcrtisdng agency, No 
les< Puis ten w rib are accepted. Advertising for 
the January 1931 Issue should be received not later 
titan November 9th. 



BUSINESS OPPORTUNITY 



FIRM. 8 YKARS KSTAHUS1IKI.1. SK1.MNT. 
to MH-cialUt* all over Spain. Mihcits olTers for 
radio sets, popular types. Clmrriica ^ balavcrru, 

EiUir, (Spain). 

PO WER SUP PLIES 
XT' I'OWEk. less than $5.00. Itoilri a 300-watt. 
110- volt, 60-cvcle. public address or bgjit genera- 
tor. Complete plans $1.00. A.C. IWer. 1*. O. 

Box 3X2, Viuccnnes. Indiana. 

RADIO 



RADIO PAUTS— \VB CARRY EVERYTHING 
for receiving and transmitting. Wedel Company, 
Inc.. Wholesale. Seattle, Washin gton. 

RADIO TALENT 



ITNOlSrOVEREl) RADIO TALENT WILL HE 
given encouragement, opportunity and manage- 
ment. Microphone and cabaret audience provided 
free at 11 West 5Ut Street, in Radio City, Nellie 
Edwards, New York, N. Y. 



— <p®*Gy 

THE MAGAZINE OF SEX SCIENCE 

SEXOLOGY, for-tno-t edm-at tonal "ex magazine, U 
written In simple language and ran he read by 
every member of the family. It U in.trurtbo. en- 
llght en inic— not i< ri -« iu«* hook— contains no jargon 
lunotrd to s« len e of Health |l>glene. 

roni,iin« m £* in poil.mt aithlex oil Sex S< lemv. fiS 
pages, with nttraithe two-color imi-r. Ilele are a 
few of the mure nipnrtant arthlc.-: Sex Prohibition." 
The Mechanics of Conception. Test-Tube Babies. 
Sexual Stimulants. Mannish Women and Womenish 
Men. Painful Menstruation. The Church and Sex. Sex 
Secretions and Hair. Sex Life in Middle Ages. Sex 
and Smell. Nudism Restores Balance. Legalized Abor* 
tion. etc. 

Oet a copv of SEXOLOOY on any newsstand, or. 
If your dealer eannot supply you, send 25c in stamps 
for a copy of tin- uirrcnt l^ue. 
SEXOLOGY 25 R West Broadway New York. N. Y. 



REMOTE CONTROL 

{Continued J torn imyt :»."io) 

the reeelver may l»e tutPNl ami eont rolled 
from any tWIml remote point or points, 
merely by pressing push-buttons. The (levin* , 
turns the set <>N or t»FF, accurately tutu's in I 
any ope of the six pre se lee ted slat inns. unU 
increases or decreases the volume. Manual 
tuning, other ihan neeessury for the original 
selling of the selector buttons is entirely 
eliminated. 

This remote-control out lit is made by the 
West in gho use Electric and Mfg. Company. 

Referring to Fig. 1A we see the normal 
position of the motor armature. It will he 
noted that a spring holds the armature so 
that the gear at one end is meshed with the 
volume-control gears. At IS V., tin* voltage 
used for vo lu mi '-con! rol operation, the gears 
remain in this position and the operation of 
the volume control is secured. When the 
Hpced of the motor is incrciiscd. by operating 
it at 2t\ V., this voltage being used when the 
selector buttons are pressed. The end thrust 
of the armature causes it to move laterally, 
thereby disengaging the gear at the volume- 
control end and engaging the gear at the sta- 
tion-selector I'iMl. This is shown in Fig. IK. 
The sinitig nt the end of the armature always 
causes it to return to the volume-control po- 
sition when the current Is OFF at the mm or. 
A> this action takes place with the motor 
operating in either direction, controlling the 
voltage at which the tnolor is operated de- 
termines its function. A Cai ohm resistor is 
placed in each motor circuit controlling the 
volume, to reduce the voltage from to 18 \\ 

The Selector Controls 

The proper direction of operation and the 
slopping of the motor for selection of a de- 
sired station is eont rolled by a series of drums 
and contactors. Figure IF shows a schematic 
diagram of the motor and Its adjacent cir- 
cuits. The drums hold the contactors in the 
proper position so that when a particular 
selector button is depressed llie tumor will 
turn in the right direction. When the con- 
tactor is nt tile point of the drum where it is 
half-way between each contact, the motor 
stops. This is Imi degrees from the hob- and 
\< used to set the drum for a particular sta- 
tion. 

The selling of the drums is made by the 
pins on lite front panel. These are desig- 
nated as "setting buttons." The selector bul- 
lion is pressed and the drum is moved by the 
motor until the corresponding contactor is 
midway between the contacts. The setting 
pin will new fall into the hole in the drum, 
if the setting button is depressed, i See Fig. 

i Ky holding the pin firmly in the hole, 
the desired station is accurately tuned ill by 
means of the manual station selector knob: 
or simply by manually rotating the gauged 
tuning condensers by (irmly grasping the ro- 
tor plates. Winn the desired station Is thus 
timed in. the pin is released. Thereafter, 
pressing the corresponding selector button will 
always bring the drum back to the position 
for which it was set. 

A common lead is used for the pilot lamp 
and the selector bin tons in the remote con- 
trol box. In this way. when a selector button 
in the box is prosed, the curreni through the 
common lead is increased and hence the volt* 
age drop in the lend is increased. The result 
is i hat while tin* motor is running, the pilot 
light becomes very dim. As -soon us ihe mo- 
tor stops, the lamp flushes bright, thus hull- 
entlng that the desired station |< tuned in. 
If ihe station is then not heard, it is simply 
necessary lo press the -plus" volume control 
button, releasing it when the desired output 
level is obtained. 

The contactor drum shaft is coupled di- 
rectly to the shaft of the gauged tuning con- 
denser of the receiver. Ah hough it is feas- 
ible to use the tiber gear with a small pinion 
attached to the condenser shaft, this may be 
dispensed with in order to simplify the pro- 
cedure. In this case, the gear is removed 
from the drum shaft by knocking out the 
small tapered pin which holds It to tie- shaft. 
A standard metallic coupling adapter, fur- 
nished with the control, is then fastened on 
the drum shaft, and the shaft of the con- 
denser is secured to the oilier end of this 
coupling. 



Build the 1934 
DENTON ULTRA- 
MODERN SUPER HET 

Why unit six month** or a year for a factorybuilt 
set' containing today's wonderful ad\aficcs in radio 
engineering, wh^a vou can have them all — right 
now — in Clifford K. Denton's 1934 Lltra-Modera 
Super. 

This carefully cngine.-red cu>tom-built receiver, 
which hsis been developed over a period of four 
veiirs, has again been improved by the addition of 
up-to-tbe-miuuie engineering features plus the lat- 
est and most efficient tubes. 



A FEW FEATURES 



Improved Aulotnattc Vol- 
ume- Couirui Circuit 
New 2A7 Tuhe n.mh til- 
ing Om dilator and First 
Detector 
Tun I in: Meter 
New 2A<"> Second Peleclor 
Silent Tuning swIMi 
Hand Pass Input — Nine 
Tuning Circuits 



Remarkable Selectivity 

and Sensitivity 
Smooth Operation 
Ureal Stability 
Hitch KrThiency 
KnuriiiuU. Volume if He- 

nulred 

PmWshm for Phono Pick- 
up 

Superb Tone Quality 



ALL PARTS FOR THE 1934 ULTRA- 
MODERN SUPER IN STOCK— PARTS 
MAY BE PURCHASED SEPARATELY 
OR AS A COMPLETE KIT 

COMPLETE KIT INCLUDES 



..IMMCIS mfd. Fair Gang Tuning Condenser. No.^ 

-7 Till miuf.Vlii amnio 1 Condenser, type WKKi 

50 !. MU. mold Condenser. l>l>e tl«29 ....... . 

2511 innir. Mhamold Condenser*. t>i>e m>32. @ .10 

,nm> mf. Mlcanold Condenser. t>pe 314S 

Micainold Trimmer Condenser. t>pe 2883 

1 mf KleihilMlm Condenser, type trill oil 

-. 1 mf 2«« u>ll Acralcsrt Oirlildge Condensers, 

type <« .la 

-.1 nif . 4011 wilt AcrateM Cartridge Condenser. 

t\i>e r»dp; • 

.25 mf . 2ml \oli Arralest Cartridge Condenser. 

t\pe 2N3.'. 

-.02 mf . 4m> volt A<r»te«l Cartridge i ondenser. 

I) pe ."»'ill 

in inf.. \oll A«t.iu«i Klectrolytlc Cmulmser, 

-S '"mf . ■"•'»i"l Peak Volt* Acr-ite-dl Klectrolyi if 

Condenser*, type -VJns. @> 

-Aerated Kit of llmid-Psi^ and Petcrlur-Oa- 

liitaior foil-. No. <;<;:.! 

-Acratcvl U.K. rhoke. l\pe 2^71 

-Arralest 17 _ » U. IT. Ti ar-l i^mers. iyi* r^."»8. 



2.05 
.11' 
.1)1 

.24 
.1*3 

.21 

.90 
.13 
.12 
.10 
.20 



1.75 
.17 



type 



Frost Volume font ml w ;|, IVrwr Swlicli. type 

Sn-' lal iv.Icta'cii' i"h;i'-is with holes drilled for 

^M'kris an.i Po^cr Tt<oi>lormer. i>pe 7297 1 

Arralest Pouei Tran>forincr. type 2.">27 : 

:tn iimrv, 75 ma. Aeralesl Audio Choke, type 

Unt.in- Snat> Swltrli. No. .VjSI 

— Aerate >t Push- Poll Input Transformer. 

—Acrat^si Tuning Phil, type 4047. for largo con- 

ilen-rr -Iwft 

Sc reen I5rld I 'lips 

A-ratext Tnl.e Shields, type 7173. @ .20 

Tour -Pong SiMkei. marked so 

-Six Prong StH-krls. marked 2A.1, («? .0.1 

-Fhe- Prong So<kel. ouiiked "Speaker"......... 

six Pnun; Sockets, maiked 5S. @ 

Seven Prong s<n-ket. marked 2A7 

-Six Prmig SiM-ket. marked 2A»! 

-Ahlen Short Plug and t ap. t>|ie r.SHtl 

ft. Power Cord »nd Plug, lype 7anl 

-Khv Aiueima-IJronud Strip, type »>»i?*'J 

-.'•on ohm, tt.»lt Airatest He^lsior, lype .'(gfiO.. 
-:;:»0 ohm. " 2 wat Aeratest HcHlstors. type 5860. 

(fr .OS 

2II.U00 ohm. 1 watt Acratesi Ueslstors. type 3RMl m 
(n os 



2. 



.45 
.2-» 

.95 

.90 
.06 
1.00 
.05 
.10 
.05 
.15 
.05 
.05 
.20 
.15 
.11 
.08 

.2* 

.16 
.08 

.21 

.08 
.08 
.08 
.08 
.45 

TOT AT, $21.01 

Net Price of above parts if pur- ^ 
chased in one kit. Only ITi45 

1 !t cm trite Tuning Meter. 0-in ma. tvt>e TM-120. .$1.20 
1 — Complete Sid of Klght Matched Ha.illieon TiiWe« 

for l!i.'!l ritrj-MiMletn Super $tl.85 

1 — Matched Hunirnlc SjMakcr 1 1 'i bu-h dla.. No. 

529 $3.70 

All otir hranrhe<! carr>' a complete line of broadcast radio 
>H<. and patt*. n pl.tcemcot parts, short wa\e receivers, 
lulu's, pulilic address eipiipment, meters anil other radio 
supplies Send lor our complete pw-page KHKK catalmr. 
Servicemen!. Hum* you recched vour free <opy ol tho 
new Aeratest I took on Puldlc Aildress and Sound K<jui|»- 
mentJ If not. write for It at once. 

FEDERATED PURCHASER, Inc. 
25 R Park Place New York, N. Y. 



.u.ooo ohm. H watt Aeiatest Hesl<ior, type r»9fl« 
— * 8 ling.. watt Arralest Heds1or<, I y |ie 58<*»0. 

— :pl. i ohm. 1 w.itt AeniteM UesUtor. type .'{.Mill 

— 'i meg. nalt Acratesi Resistor, type 5800.. 
'.noil ohm. watt \er.itesl lies hi or. t.\|ie Rsr»i», 
2»U ohm. 2 «att Acr,itest ltes|s|or. tvpe r»IS5... 
—Frost Potent iometer. 4 meg. type nv\0 
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SERVICEMEN 

Here are the nciv improved essentia I parts for the 
New Revised Radio-Craft Universal Analyzer. See 

I'une 218 or October Issue. 

907WLCA New Small 7-niti Latch- Lock Anaivzer 

I'hig complete Willi 7* ft. 8-wlru cable List $5.50 

974DSA. 975DSA. 976DSA. and 97? DS A. List, 5.U0 

456B Composite i-5-H Button Socket List .5(1 

427 .Medium 7 -contact Hut ton Socket List .2; 

427A Small 7-contaet Mutton Socket Lbt .2; 

91 Do Luxe Insulated Screen -Grid Clip. .List .25 
New ii the time to modernize 
all of your test equipment. Don't 
delay any longer. Here are kits 
priced to fit every serviceman. 
Directions and diagrams includ- 
ed with all outfits. Each adap- 
ter has a bi -color ring with 
distinctive color -yband between 
heater holes to enable any adap- 
ter to be quickly joined to the 
analyzer plug. 

Here is the professional model. 

l\ed on the latot Weston- 
Jewell. Ilhkok. Supreme, etc.. 
tenter*. If you want the be>t 
get this kit. fins the famou> 
Na-AlU Latch-I.ork with thumb 
release. 

907\Vl..\ New small 7- 
priiug l.alth-Loek Ana- 
lyzer Plug with Twin LM 

C. O. Handle 

ONHSA 7A to 4-prong I.ateli Ailtiptcr... 
iiT.'liSA "A to 5-prong Latch Adapter. 
!0.|>s.\ ;.\ io lUpmng I.atth Adapter... 
U"|iSA "A to 7-tirong Latch Adapter... 

U07WLA KIT i'umpleii- n« shown 

Here is the set for those 'who 
want the lowest possible price. 
rse< the Handle IMug with the 
wired ty pe "Make- Your-Own" 
siimII diameter a«so<iale adap- 
ters Increased ad;i titer height 
permits easy removal when left 
in socket. C. G. stud supplied. 

9771* '-prong riain-Type 

Analyzer 1'lug $ 

974W 7 to 4 -prong Wired 

Adapter 

97."AV 7 to 5-prong Wired 

Adapter 

97n\Y 7 to C -prong Wired 

Adapter 53 

977 WA 7 to 7 A -prong 
Wired Adapter r,5 

977P KIT Complete al 

shown $2.fiO 

8- WIre Hrald-CoTered Analyser i'ah)e...Llst H ie ft. 
REPLACE YOUR OBSOLETE SOCKETS WITH 

THESE LATEST COMPOSITE SOCKETS 
4*ii Cntitm-i ('iimpnsile Socket ... .Li <t 50c ea. 

477 7-7 Contact CmuiM.-lte Socket Lin Su e e.i 

It's here ill last !— The 
"Make - Your - Own" 
Adapter Kit Atl the 
parn for making any re- 
quired ad a pier. Including 
all ten t>p<> ot »oi kel 
lop-seetiolis a n d .sin.) 1 1 
ized ha-e-scrt loos 40111- 
|)tele with over two dozen 
sorted extension, solder- 
ing, council Ion. phone- 
tip and mm ml -grid ten 
mlnals, connectors, clips 
and lead wires. iPM 
"Make - Your - Own" 
Adapter Kit complete. 

l-i**t $2.50 

Houghl separately cm h 4, 
ami small 7 top 
or l>a<e section list a at 
25c each. 
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GET THIS ADAPTER TO MODERNIZE YOUR 
TUBE CHECKER 
950XYL I'nher-siil Tuhe .„ 
Checking Adapter << >ts over 
I'm XKW TT'ltKS. No wlrej 
—no le.ul- — no j,h ks -very 
simple 10 operate — circuit 
diagram ami direction 
chart ll<ting over 100 
XKW IT It KM with spaces 
for rccordlm; readings of 
mill future l«he< uie Mipi'Iied with" 

tl nnhr*. List Price $6.00 

If your Tuhe Hunker m> tlla- 
mcnl -voltage suihli tin- WHSCL adapter mtl*t be ti«ed 
the ha s e of the !Ci»XYL. P". ISHL I'Y top— T"\ 
Inn turn — w ith r il. >ci.| L Lt Prlic $1.25 

950TR TRANSFORM ER- TYPE TUBE-CHECKING 
ADAPTER 

Ha? self-contained lila- 
meitl transformer a n d 
milage svvltih for testing 
all Id to :io vnli tubes In 
anv tvpe L'4 lubeehecker 
socket Can mmi 1 heck 
the Ml, 4S, 127.3. 

II. 17. 1$, A 22, A2o. 
V2<, Ami, A.lJ. A 10, 
A Is. AK. nZVi, It A 1 . 
SOI, 2'>/.: , ». r<<:, 2U2A, 
lTu'a, en. If not. >nu 
need the ».'.»Tlt adapter. 
Hired inn and reading chart on base of adapter. 
Ci-t \out> now and he ahle to check all the new high 

lilament voltage Hitler. Ll>t Price $fi.00 

?»» ivli clilcn"- I H Mount .....3f»^ 

Un order- aimiunthig tn $]n00 Li*t T'rlce 40fo 

HERE'S THE DATA YDU WANT 
Send tvvn > -tamp- tor new Itooklei -Imwlng ITlus- 
t rated tuhe «Oeki-t connections of over 2'iM ilirtcrent 
type- of tuhes. data on rewiring obsolete <et analyz- 
ers and Using new tubes In place of old t\p»'-. ln- 
1 holes catalog p.igc« on nil klnd< <»f individual and 
composite Rwket*. speaker slue-, connectors, wound 
and unwound pine. In colls, coil winding data and 
S.\V and I*-C receiver circuit, etc. 

ALDEN PRODUCTS CO. 

Dept. R- 12. 715 Center St 
BROCKTON. MASS. 




The Volume Control 

If the radio receiver us<»h a volume control 
ol" iipproximutcly .'.ouo in r»ooo olmis resist- 
« nci\ diseonniM t tho leads mini Hie sel vuhtnie 
control, lengthen them ii* itecossury and sohler 
l hem to the volume control fiii-tiislie<l with 
the remote control. The small hiown resis- 
tor, also furnished with tin* reunite control, 
has a resist unci' of approximately .VMM) ohms 
and this may lie emmet-ted in series as an ad- 
ditional external llxecl resistor, if required. 

However, if the reeeiver volume control has 
:i imicli higher or a in m il lower resistance 
than the one supplied with the remote con- 
trol, or if it is deemed preferuloV to retain 
tin' receiver control, this may lie done Uv re- 
moving the volume eon tin] furnished with tin- 
remote control unit, Uy forcing otit the tap- 
ered pin which holds its sliafi to the collar, 
Tin* s»'t volume control is removed and is snh- 
sti tilt I'd in place of the one just removed 
from l he remote control. It is put into phne 
and the hole in the collar is used as a ' jl^" 
for drilling a hole through the volume control 
shaft. Tlii' pin is replaced, thus fasteuiiitf 
the set volume control securely to the collar 
and tin' metal jrcar. The volume control leads 
are extended from the set and resohlercd to 
the volume control in its; new position. 

The third and last opera 1 ion consists of re- 
moving the speeinl I hroo-pr<mi; jdn^ from the 
three-wire A.* 1 , cahle. one of the wires is 
alsn removed from the two-prong 110 V. pluj; 
used fur supplying current to the set. This 
wire is connected to the tfreon wire of the re- 
mote control cahle. The Mack wire from I he 
remote control cahle is put into the two- 
pron:: pin-* in place of the wire which wns 
removed. The yellow wire is then connected 
to the other side of the Iwo-pronf? plii£ — that 
is. to the side also contieelod to the set. The 
diagram shown In Fijr. Hi makes this «pnt<- 
clea r. 

lieviewing tlic procedure outlined alwivc. it 
Will he seen that this resolve* iisidf Into three 
simple operations, regardless of the make or 
type i.f radio receiver to he equipped with 
this remote coiitruL Kirst. a simple nUN-hani- 
eal connection hetween the drum shaft of the 
remote eonirol and the condenser shaft of 
the single dial control sel. Second, the sub- 
stitution of the set volume control for the 
one on the device and the resoldering of ;\ 
few wires. Third, removal of a three-prong 
plug and substitution of a standard two- 
ptong plug. The only other connections to 
l»e made are the ll» wires from the u," ft. tint 
I cable to the remote control cable terminal 
| strip. These rj wires terminate in lugs which 
are held tightly in place on the terminal strip 
| by melius of brnss screws. My referring to 
Mir. IK. the connections may I asily fol- 
lowed. 

Quality and Selectivity 

In l-*ig. A is illustrated the l.a layette re- 
mote control P.A. tuner, especially designed 
around the aforementioned unit which imme- 
diately creates n putenthil market for the wide 
awake service, or sound specialist. This unit 
embodies all of the features of the remote 
control just d«setibed. in addition to those 
of the I'.A.. T.II.F. selector. 

There are many applications for a device 
Mich as this in h«»tc]s. elnhs, systems, 
and f»ir ''radio pick up for theatres.*' Tin- 
advantages are obvious al once, for, in alniust 
every huge sound installation it is inconveni- 
ent for the operator to I,.- near the ■■rack" or 
amplifier noun. Therefore, with the above ar- 
rangement, in the case of the hotel installa- 
tion, the desk clerk can operate the radio 
syMem without leaving his posit inn. ThU is 
a great sales point on this tuner or any other 
device employing the remote control*! Fer- 
tile deluxe home installation, this unit lends 
itself well, as it can be installed in the wall 
behind any colleen ling object, and the owner 
can tune his reeeiver from various parts of 
the room, as far as that is concerned. 

Remote Control 

A schematic diagram of the tuner employed 
in tile remote control rack mounting assembly 
is shown in Fig. and it is at once apparent 
to the technically Inclined that this unit was 
designed for good audio response, us the fa- 
miliar T.1U'\ circuit is employed. In deluxe 
sound installations, it is necessary for the 
frequency characteristic of the amplifier to be 




7Ef 

of* One 
of These 
Popu/arShortWanBook 
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Here's money put right Into your pocket— here'i a ur- 

inic you never xuvo » thought to. Yuu gut absolutely 
FHKK any unc or more of the regular 2.V and Mir .shun 
wave hooks with a year's subscription to SHOUT W.\V>2 
CltAPT, the Radio Experimenter's Magazine. .\ una 
ve.tr'> >nhsrriplion firings you one tlfiy cent hook or two 
ivu-nty-tive icnt books.; a two-year >ub script ion bring* 
jou two Ally cent books and any <me twent>-tirc v iu 
ln»itk. Decide NOW what b<Hik-i arc most necessary to 
>ou — then send us your subscription hy return mall. 
The books will be sent to you itnmedlateJy. 



2j<' The Copy 




On All W 
Newulands 



4-Celer Ceter 
9" 1 12" In Size 
Over 200 Illustration* 




1IIS popular short-wave magazine Intwsts the trrest 
army of "ham-.,'* bnia«l<-.m liNtener-s, anil general 
ra.li.. >tu.l.i[i> who are intrnMed In experimental as 
well 4- lent Hit- ai)gh-> ot short wave de\elnpin< nt ami 
application. In eai h monthly ls«u© appears the largest 
.»nd most correct short -wave station eal I list, and Im- 
portant construction articles on receivers and transmit- 
ted, including "picturlzed" diagrams ea<lly undcrstoixl 
by anvone, a big feature "original eil" hy SHOUT WAVK 
THAFT. You'll al>o find the latest news about short- 
wave physics, micro- and ultra ->hort wares and othor 
applications of this newest branch of radio. 

Many Short Wave Sets to Build 

Many excellent short-wave set^ with complete, construc- 
tion details with "pi. tun-" diagrams, are found In every 
Is >ue— these .si'i< vary from .simple one- and two- tuhe 
sets to those of more advamed design, five and eight 
tubes 

Big Silver Trophy FREE! 

Keeently immruraied by Mr. ITugo Cernsbaek. Editor. 
wa« tlie "Short Wave Seout Contest." To the Shro-t- 
U*:er "fan" who h.i< logged and obtained verification of 
the largest number of «hori-w.tir stations from all over 
t he world, (hiring on.» month, will he awarded a tnagnlrl- 
ient silver short Wave Scout Trophy. 

Mail This Coupon Today! 



SHORT WAVE CRAFT. Dept. RC-12 
96-98 Park Place, New York, N. Y. 

Ornilcnien: Enclox d vo U \ % \]\ find my remittance for a 
siih.i ription to SNOUT WAVE CRAFT for 
f 1 One Year <ji $2 ."0 (Canadian and foreign S3.00) 
f ] Two Year* ci ml (Canadian and fo-eign $6.00) 

send nie KHKK hooks which are cin led below. 

12 3 4 

Name 



Addre« 



«*tty state 

(Send remittance in check or money order. Register let. 
ter if It contains cash or unused U. 8. Postage Stamps.) 



376 



RADIO-CRAFT for DECEMBER, 1933 



www.americanradiohistorv.com 



BEER— 

A NEW MONEY MAKING 
BUSINESS 

for Radio Service Men 



Hen' \< a i t'w a 1 1- \ ear •round money- making oppor- 
tunlt) fur men uho haw ilslon hihI foresight. 

NViih tin* IcKul salt? of bwr nmtf practically established 
in e.erv slate, ami rapidly Kniuing i ill < i a hirKe v.ile, 
IndiMiv, all r« «l;turanl«, csif,»», bars cluh-i and holels | 
are fried with Tie piuhleiii of propel ly conditioned equip. 

nii'iil lo keep k.ood I r from <tMirni*««. I>a<t ia>tc and 

other delerieiaiion refill itij; from um-leanl iness. 

'flu* pipes and rid Is ihrnuKli whirl) beer is pumped have | 
to lie kept hie' it'll loudly clean. In many >late» there 
are iviy duMii reKul.ii hiu law < a* lo how many lime* 
eai h neck all l>etr pipes and colls have to he cleaned I 
in any eMahlUl itietit where heer is sold. 

And here is where you Service Men eonie In to mako 
money ! 

SKT VoritSH.F VV IS THK UKKK-PI 1»K CLEAN- 
ING ItrsiNKSS. 

All Mm need \< our new, unique, compact, portable 
ItKKIt PIPK-t'UlL t'LKANKR. 

f«o and .l>ll our local restaurants, cafe*, bars, eluba. 
and huleU, and make a sen lie contract with ttto pro- 
prietors lo i a l«an their equipment once or twice a wceic. 
or ol teller, at a ttud charge. 




The prlee ><u pay for your ItEEIt PIPE-<*OIL 
t'LKA.VEK will come hack to yon in earning* In a very 
few da>» of work, and every eent you take In after that 
will be clear profit— BIG MONEY FOR YOU I 

The ItEEIt l*ll»E.l'«H|j PLEA NK It here descrltied Is 
scieiiliticall\ rmwiuited to do a thorough joh ol clean- 
ing heer pipeline, roll-*, and t.utteU. It is ruggedly 
hullt for hard u>e and long service. There is nothing 
lo get out of order. 

We fullv guat intee even" one of our ItEEK PIPE- 
COIL i LEAN Kits agaln»t defects in either material or 
workman*) dp. 

This port aide apparatus consists of a *i II P. niotor. 
a HlltKPT IHllVK (i>iiipre«oiir. and a u.iler-tanlt. The 
tank is pnnldtd with water- Intake pin,:: pre>Mire gang**; 
lUI-lli. >.afil.\ valve, witter outlet fau< «-t and h roll- 

lieHions for eoll. Tlie etdtre eipiipment weighs 12 lb*.. 

and measures 2V In length. 11" in width and 18" in 

height. Shipping weight 5.1 lbs. 

The wind ill I H portable, and mounted on a base 

equipped with >tl all wheel.s. 

To u*v the apparatus, all you havo to di» is to plug 

\oiir m r Into an\ A. P. light Mieket. till tlie tank 

"tlnee-<iua<ter> fu t of hot or cold water (to which >ou 
mav add aiiimoi i.i, >mla. or anv cleansing tom- 

poundl, slarl .voir motor until >oiir gauge shows almiit 
4u lh*. of air |»n -sure, coliliei I tile mint) tierr Hue with 
>our lank, open Hie heer lancets and force I he i lean-due 
M niil thnmgh tic pipes and culls, itep.at the opera- 
linn with clear water, niul Idyw out | lie tolls and pipes 
with air. This 1* all there is to it. 

1'iider our ini.mduelory offer here annoiimed fur tlie 
flr>t lime l his \ hole sen he euuliimeni dtxrtbed ahove 
will be sold for a limited lime at tlie special price of 



$37.50 



(Shipped by Express or Freight Collect) 

In any new hi <lness venture, one of Hie prime ele- 
ments of t<Hi'ess l> hi get in oil the ground Hour. lie 
the firsl otic in v >ur « i t> lo .start this new sen Ice btisl- 
i.ess! 1'adi in oi the -t.irt! If you work it right, you 
will make a jut ot money, and >ou will have wmk to 
keep jiili busy stunner and Wllller. 

Send us j our order now, Using the order blank below. 

ORDER BLANK 



WELLWORTH TRADING CO. 
Ill W. Lake St.. Chicago, tit. 



RCI2 



Enclosed find $.17.50 for which please ship wo hy 
express or freight one of your BEER P1PK-C0IL 
CLEANER out tits. 



Name 

Address 

City State 



own t billy A"* hctwccit 40 ami m.Ooo cycles, 
ami as there an» any nuinlier of iiniplilhTs* on 
the nmrkot tottay rnpubli* of meting these 
requirements, this phnse presents im pr-ddem. 
However, when \vc consider ihe timer, we are 
I in 'si 'it ted with an entirely different contliti"". 

Present day broaden stilts: allocations tiro 
such that a wry selective roieivor \s re- 
qttirctl in onlcr to si'piirnte tho various sta- 
tions from each other, ami radio reeelvlujr 
enuinoers have met Miis comlitlon with an of- 
frnsiw unit. Which is r|iitle effertivc. in tin 1 
ferm of tin- sitpcrhcti-rotlyni*. This set. while 
it fnltills the desinnl frntn a seh'otivliy antfle, 
falls flat whoit a fri'i|in«m-y i-harach'iist ie sneli 
;i> slated f<»r a di'lnx.- ampliiier. is rcipiirod. 
The n venire suporhWorody m- dues nol rosponn 
to attdio fn'ipicncics ahovc ."iiMMi cycles, ahd 
lii'iice does n«»t rcprndiicc the hiyrh notes stlf- 
licjenily lo aft'onl the highest ipnility re|irn- 
dnctioii. ThciH'forc, there is mil.v one solu- 
tion to a prolilolH of this nature re^anlless of 
Imw mnch "higher mathematics" is employed, 
and that Is to use a circuit which will afford 
an audio freniieiiey response as good as that 
of the ampliiier. 

I'.nt. the ;i vein ire render may remark: "of 
what use is this stipe ri> <|ttality If yon cannot 
separate the stations." The answer is: "none 
whatsoever." Naturally, this is not the case 
here, as u factor so important eon Id not ne 
overlooked. While it is line that the selec- 
tivity of litis tuner is not equal to that which 
can he ohfaincd in the most elaborate super- 
heterodynes, it is neverihcless more selective 
than many of the snperhet's which the author 
has laid the pleasm f testing. This un- 
usual selectivity is aiiompllshed hy employing 
a four-gang condenser in a specially designed 
circuit consisting of a highly selective double 
tuned htitul-selei'tor stage, together with two 
tuned singes of U.K. usintr nnnsiially selective 
lit/, wound K.I*, trtinsformers. Two type ."»S 
U.K. pentode Itthes are employed as ampliliers 
in this arrangement which also aid in making 
this tuner selective hy virtue of their remote 
cut-off feature, effeetively reducing cross modu- 
lation. A type r»7 general purpose tithe is em- 
ployed as a linear deteetor. tlie output Iw ing 
fed' directly to the i*rl«l of the input tithe af 

tl mplitier. The extremely high input int- 

peflanee of the 57 tuhe further enhances the 
selective ipiality of this tuner. 

A lilantenl transformer is sttppliiil with the 
complete asseinldy, tts the U IV supply is in- 
vsiiiahly ohtnified from the power supply of 
the ampliiier. If for any reason it is neces- 
sary to obtain the power elsewhere, this can 
he done very easily by roust nut I tig a small 
auxiliary supply which will deliver L'oo to 
•jr.O V. :it L'o nui. A cathode type of volume con- 
trol is employed in the tuner, and in the ma- 
jority of eases this will always he kept ap- 
proximately one-ipnirter of the way on. which 
further reduces the strain on the power sup- 
ply, us Ihe current drain at that point will 
he rtthmtt 10 ma. 

The panel dimensions are such that the re- 
mote control tuner will lit a standard W.K. 
rack, being u 2U*i x H ins. high. The overall di- 
mensions of the ehasssls are 1 7 1 - x Hi a x S 
in<. high. In the event it is desired to mount 
this unit in a console, the panel can he dis- 
carded. 

In conclusion, it is apparent that the re- 
mote control is easy to sell because it pos- 
sesses logical ami compelling sales features. 
It is a convenient and useful development in 
radio, and it appeals to the universal ib-sire 
lo he up-to-date. It may he used to eliminate 
old style. utiML'hlly cahlnets, since tho set 
equipped with remote control may be in Mai led 
in ti closet, in the attic, or in tiny other out 
of the way place. 

l>om the listeners* standpoint, remote con- 
trol adds immeasurably t<r the utility of tho 
radio M-t. The receiver in the living room 
may be operated from the bedroom, by means 
of it control box alongside the bed. A control 
box placed near the easy chair permits chang- 
ing from one program to another merely by 
pressing a button. Kven distance fans can 
uttli/.e the preselector feature of the remote 
control, to enable them to bring in a distant 
station night after night, once it has been 
located, so that the selei tor tunes to it. 



KEEP UP TO DATE 
with 
Radio-Craft 



RADOLEK'S 

NEW LINE OF 
AMPLIFIERS 




This 15-WATT 
3-STAGE MODEL 

D £rU r :r $32*40 

ONLY 

• PUSH-PULL 2A3s 

• IMPROVED CLASS A PRIME 

• 30 WATT SPEAKER FIELD SUPPLY 

Oi f the finest 1.". Wsdt Amplifiers ever prod uceu 

— yet lower in price ihan previous Amplitirrs f:tr 
less efficient and well made. Most Power per dol- 
lar, with matchless Tone. Fur use with Micro- 
phone. Phonograph or Ihe Ho. Drives 3 large Dy- 
namic Speaker*. * small Dynamic Speakers, a Dy- 
namic Horn*. i:Pi Mnifetitic Speakers, or 2,0i"0 
Headset*; or any coinhhisttion of these. Funiihhc* 
:;o wati.s tor Dwiatnic Spraki-r Field supply. No 
external choki s' rcipiireil. Has output impi-dance 
tapped at 3, >'». 0, la, ami filMi ohms. tJaiti at 
l.ouo cycles, 77l>lt. Kn*ipn-ney characteristic with- 
in ttDK, f»n t » S.«"0U cycles. Tubes used: l-.'irt, 
l.fi7, 2-2A:ts, l-.*iZ3, Overall size o X !6x8 inches 

YOI'H PRICK ( DMP1.KTE 0.0 fc*T 

WITH crNNIMill \M Tl*»KS ^^Tf»" / 

GET OUR BIG CATALOG 

Radio Dealer* ami Servli'tnuen: The nt-w Kiiilnlrk Profit 
<;ubli' b now -eaily: Don't ilelay senilint; for ymtr 
FHKK injiv. It U tin* tniHt onnplele gubli' t» H.nlln 
intnhiiniliii' cw-r imhlMieil. bls.l> m«"r **,nm \arii>m 
llfm — Uf|>l;ir<-im nt P.otv. Tim.Is jiii.I Malcrbib, 'IVxiiuu' 
Knulliimmt. Mun«» -making S|W lulth's. Public Ailiire^* 
K«|iil|umMit ami Ra.llo Si-K. .\|m» contain* many Innuly 
chart >. hiuikutio, talilc^, ami iliaKratus that y>u uitl 
have ice Tor t'vpr>' w«»rkb»K ilay. 

Fill Out and Mail the CouponJT oday!_ _ 
RADOLEK CO., 132 Canal Station, Chicago 

1 urn a Dealer [ 1 Senlwnan [ 1 

I operate from siion nr Store [ J: from Home t ] 

I own the follow Ing Test Equipment 

My training and experience Is: 

Name 

Address 

City Ptat 



His 




mm 




inn 



Get details of F 
rni nur new htah 



LOUD SPEAKERS 

TVT OUMAL efficient ^ to L ■■ IH 

—i rah <ut :, it v :n u itt- ■ Itl l» 
mn ■ll. |ilird L :>ii nip) hiiiie eoll mnla' 
l.K i.vuir liikliti -fTl i no and fir 
►Mcaicr »loi*n(lat)illt> ! Write tor lit- 

■ ralure m 111 1> units, aim - 
nuiu. weallicrpmcf ■ 'N".\Tl' U.M.- 
TOM>" truii[r>ts. mlrrephonex, p\- 

■ Itfrx. air column homs. 

ive-Day Free Trial and Information 
frequency theatre unlt^ 



BUD SPEAKER CO. 



WmSSM DORR 5T 
TOlCDO OMlO-U,SrA. 
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BARGAIN 
SALE 
of 3000 

WESTINGHOUSE 

Power Generator 
Aircraft Transmitters 



Outside View 
of 

Aircraft Generator 



Hundreds of Uses for 
Radio Experimenters 




\ 



SERVICING "TALKIES' 



View of Aircraft 
Generator with 
Hood Taken Off 



The Government Paid Originally $147.00 Each 
for these Westinghonse Generators 



OUR PRICE # 

AS LONG AS SUPPLY LASTS 



4-»* 

MJ E AC 



» 

EACH 



illustrated is of the 
The rotor serves two 
1. It carries the in- 



The 4 special generator 
lelf-excited inductor type, 
entirely distinct purposes: 

ductors for the A.C. generator, which has sta- 
tionary field and armature coils. 2. It carries 
the D.C. armature, which corresponds to the 
exciter in other machines. 

There are 
two pairs of 
st a tor poles- 
two North 
and two South. 
Around these 
four poles are 
wound the 
four field coils 
which, when 
energized, pro- 
duce poles of 
alternate po- 
I a r 1 1 y . Each 
of these poles 
i s provided 
with four slots 
into which are 
fitted the A.C. windings. The rotor is a 12-tooth 
inductor that carries the D.C. exciter current re* 
quired by the alternator; a built-in commutator 
takes off the generated D.C. Three leads extend 
through the casing to permit a 4\ 2 V. flashlight- 
type battery to be switched into circuit for start- 
ing, and to control the A.C. output of the gen* 
erator. Rotated at its normal speed of 4,500 
r.p.m., the output is 200 W., at 115 to 125 V. 
(on open circuit), 900 cycles. 

Manufactured by We»tinghouse for the U. S. 
Signal Corps, the sturdy construction of this in* 
strument recommends it to the technician. The 
rotor turns in ball bearings. In order to per- 
fectly withstand the extremes of temperature and 
humidity encountered in air-craft service all the 
coils are thoroughly impregnated with a special 
compound and then baked. Shaft length (driving 
cnd>, 2 ins.; diameter, 9/16-tn.; the end is 



Technical Specifications 




Ant. 



4'/2V. Starting battery 



threaded for a distance of %-in. At the end 
opposite from the drive the shaft extends % -in. 
Case dimensions, exclusive of the shaft, 4Vl>x6» /4 
in. in diameter. 

The output of this self-exciter generator is 
fed to a step-up transformer which, in turn, is 
fed to a 12<point synchronous rotary spark-gap; 

a rocker per- 
mits the single 
stator point to 
be # accurately 
adjusted to 
phase the spark 
and the power 
supply. The 
spark - gap is 
included in a 
secondary that 
comprises a 
mica fixed con- 
denser, and a 
tapped tuning 
inductance ad- 
justable in the 
range of 250 
to 550 meters. This cotl consists of 25 turns of 
of No. 14 wire wound on a threaded bakelite form 
3 ins. in diameter and 3 ins. long; the over-all 
length ts 4% ins. One set of taps is brought to 
a contact plate at one end and provided with a 
switch; the other set is brought to a contact plate 
at the opposite end and provided with a pair of 
laboratory-adjusted contacts. A stream-lined 
bakelite housing slips over the entire transmitter 
assembly. The over-all length of generator (ex- 
clusive of shaft) and transmitter is 18 ins. 
Weight of complete outfit, 20 lbs.; shipping 
weight, J5 lbs. * 



wW -~*<r TUNING 

i COIL 

"*GT4L SmeU n 8AkeutE 
Smell 



WELL WO RTH TRADING COMPANY 

Dept. RC-12 

111 West Lake Street CHICAGO, Illinois 



THESE GENERATORS HAVE NEVER BEEN USED AND ARE SHIPPED IN 
THEIR ORIGINAL PACKING BOXES. THEY ARE FULLY GUARANTEED 
TO BE AS DESCRIBED ABOVE. 



WELLWORTH TRADING CO,, Dept. RC-12 
111 W. Lake Street, CHICAGO, Illinois 

Enclosed find $4.95 for which ship by express collect one Westinghouse Power Generator Aircraft 
Transmitter as per your description. 

NAME _ 

ADDRESS _ 

CITY 



STATE 



(Continued from page 347) 
pnrntus that hns nothing to do» with the am* 
plltler before going on to the amplifier itself. 

At the extreme ritfht, on the Door, is seen 
u ran for waste; above that is u bench con- 
taining several drawers for tools; above that 
again a bulletin hoard by means of which pro- 
jectionists »n inie shift communicate with and 
Wiirn those on another, especially when any 
part of the equipment is showing signs of 
trouble. To the left of this bench and bulle- 
tin board, mi the Hour, is a tin case for hold- 
I ing projection carbons of several sizes ami 
types. Mounted on the wall above this arc 
four cabinets which are part of the sound 
equipment. The right -hand cabinet contains 
fuses and line switches. The two renter cabi- 
nets are line voltage regulators. <>ne controls 
the 110 V. line voltage tu> each amplifier. 
Kneli of (he regulator cabinets will be seen 
to contain a meter (an .\.<\ voltmeter) and a 
rheostat handle by means of which Hue volt- 
age is adjusted as neeessury. HeloW each 
cabinet is the line "safety" switch by means 
of which current Is applied or cut off. 

To the left of these cabinets is a "hum 
control" cabinet which supplies current to the 
Ileitis of the loudspeakers. This type of horn 
cabinet operates to reduce the vldtagc of a 
lu'. line. Practically every projection room 
is supplied with Iu\. which is necessary for 
lighting the projection arc. If a Ii.f. power 
line is not available in th miminity. a mo- 
tor-generator set or a reciitier capable of 
supplying up to <>0 amps. ( unhlfered ) is in* 
stalled. The horn control cabinet contains 
rheostats to cut this Voltage down to the 
voltage mprired by the speaker Ileitis. The 
cabinet in the illustration tl'ig. .\ i will be 
seen to contain twor switches, a meter, a rheo. 
slat knob and a bulls-eye signal light. The 
rheostat knob adjusts the voltage; the meter 
(a lM\ ammeter in this case, indicates when 
the correct current is Mowing. The signal 
lamp is provided to help the projectionist tind 
tumble in a hurry. If sound should stop sud- 
denly a jrlance from any part of the proba- 
tion room would indicate whether the trouble 
Is in the speaker field circuit or whether that 
circuit may be eliminated from further in- 
vestigation. The large switch turns current 
on and off. The small switch is another safetv 
provision illustrating the immense caution 
used in theatre equipment to avoid the slight. 

est delay in finding and fixing troubles: 

Th, ' s Ik,, r hVlds supplied by this cabinet 

are all wired in series to save rheostat 
losses Most of those speakers are. of course, 
behind the screen, ami back-stage there are 

switches by means of which anv s| ker field 

that op. n Hrcuits ,.„„ |„, shorted out of the 
line instantly. (The voltage is then read- 
justed by the cabinet rheostat.! Hut one 
speaker- -tin. monitor— is in the prcrjeetbm 
room, and may l>e seen fastened to the Veiling 
Hi the upper left-hand corner of Fig u 
Now. the little switch on this horn cotnroi 
cabinet is wired across the line leading to tin. 
monitor field. In case sound stops ami the 
bulls-eye goes out it takes the projectionist 
only a second (o snap this monitor switch ami 
determine whether or not his trouble is in the 
held of the monitor. Meanwhile a stage em- 
ployee is closing the short-circuiting switches 
back -stage, one at a time, ami if everything 
goes as it should the trouble will be eliminated 
ami the show restored in a few seconds. 
Theolher units will be described next month 
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A DAY 

BUYS A NEW 

REMINGTON 

PORTABLE TYPEWRITER 
Special 7-Dqy Free Trial Offer 

Think of it ! You can buy a new standard Rem- 
ii.irtn,, Portable Typewriter for but K.c a day. 

Keanhful finish. Carrying cjo-e included free, 
hxcf-pt lonal moiiev-tnakiiitr of |. > r > 
tiwitH*. Write today. Say: Phut 
tell nie how 1 can' get a ww 
Remiuirtoti Portable typewriter 
on your special 7-dav free 
trial offer for but 10c 'a flu v. 
Remington Hand Inc., Dept. 
JtC*5, Buffalo, N. Y. 
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H.otio & TeleviiOoii IliM itllti' 


3 26 


ICtniiii Chvul ir Company 




Radio City Product^ Comp.iny 


t 


Jtadio Tr.i<l it x Coinp.uiv 


3^ 1 


Hadio Trainiitr A.-* n-i.it ion 


3ii2 


K.nliu Tuhc l.xclnm-xc of America 


37 2 


Kadoh'Ix Company 


:i77 


liCA Inst it nl.-., Inc. 


3i; s 


Ui A H.idintn n Co,, hir. 


. ; ."i 7 


IJCA-Victor Cn.i Inc. 


3 7 1 


Kradritc Met -r Work-i 


'Ai','A 


1 ^i a i n 1 Dp^ f < M I ){ lih]| Inc. . 


37^ 


c 




S. O. S. Corp. 


7 4 


S«-.\Ml«ij;y Matrazitie 


3 7:» 


slulU-ro-*. Mtsr. Company 


3 <; «* 


Slmre lirotlnrx Company 


3<io. 37 4 


Mi Murdo Siher. Inc. 


3 :> 


F. 1.. Sprsiyl -'rn 


3i;<i 


Stewart -Wahu r Corp. 


372 


Supreme Instruments Corp. In?i« 


t< Hack Comt 


T 




Tni**i«.r. Ia»o 


3r„; 


Tiliori Mfir. Company 


3 7 2 


Triplet! Klectrical lii>trutm-ni Co. . 


MiU 


Trninan Kadi< Shop 


3 !i 


Try Mo Kadio Co., Inc 


. 3 05 


u 




1 tiixeroal Mi Topliotie Cot n puny . 


. 372 


w 




The Wehster Company 


. 3r,f> 


Wellworth Trilling Company ... 


. 377, 37S 


Wot imrhouse Klec. «fc Mfff. Co 


. . 350 


Weston KWUical Instrument Co. . .. 


3fil 


Wlmlesalo Kadio Service Co. 


37!) 
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10 SENSATIONAL VALUES FROM THE 
GREATEST CATALOG IN THE RADIO FIELD 




radio, operated from 
point! Complete Remote Control 
Tuner as illustrated — less tubes. 

?r°ice 15700 - $37.50 



RCA VICTOR AUTOMATIC 
REMOTE CONTROL WITH 
REMOTE CONTROLLED 
P.A. TUNER 

Turns radio "on" or "off." Accu- 
rately selects 6 different stations 
as well as adjusts volume. Just 
attach to to your present radio 
chassis. A Bargain that comes 
once in a lifetime. 
No. 12425 
You can now 
have a Public 
Address system 
complete with 
distant 



Dry Electrolytic Condenser Bargains 



INVERTED CAN 



. i 



No. 


Capacity 




D2714 


4 


44. 


D2715 


8 


49c 


D2716 


4-8 


35c 


D2717 


10 


75c 




Cardboard 




No. 


Capacity 




D2718 


2 


29c 


D2719 


4 


32c 


D2720 


6 


42c 


D2721 


8 


43c 



Mershon Electrolytic 

Condensers 
Peak Voltage 430 V 

No. Capacity 
D2700 8 
D2704 8-8 
D2705 4-8 
D2706 10 
D2707 8-S-8 
D2709 18-9-9 



02711 8-3-1G-18 



27 
69 c 
95c 
45c 
95c 
1.45 
2.45 



EXTRA 

JUST OFF THE PRESS 

The Biggest and Greatest Catalog 
every issued by Wholesale Radio 
Service Company! Over 30.000 
items listed! 160 Pages! Thou- 
sands of Bargains! Replacement 
Parts. Sets. Tubes, Speakers. Am- 
plifiers, Kits, all at lowest whole* 
sale prices! Special featured sec- 
tions on Short Wave. Public Ad- 
dress. Lafayette Receivers, Tru- 
test Parts. 

The world's greatest "Radio Bar- 
pain Counter" right at your finer- 
tips! 




Send for Yours Today 



Genuine Thord«rson Push Pull 
Input Transformer 

Fully shielded in metal 
case; to couple a stage of 
straight audio amplifica- 
tion into a stage of power 
push. pull, using any exist- 
ing type tubes. fiA«% 
Special. No. C2450 °7* 





Special Audio 
Transformer 

Fully shielded. Excel- 
lent frequency re- 
sponse. Especially well 
made. Straight audio 
— Bargain Pricey* a«% 
No. C1914 3 VV 




Radiola Audio 
Transformer 

For Models RR, Rx, R3, 
RsA. R4. R7B, R9, R20 
and R30A. The genu- 
ine replacement audio 
transformer. Universal 
mounting. A real Bar- 
gain. «BA*» 
No. C2006 ... 




G. E. Condenser 
4J 2 Mfd.- 800 Volts 

Genuine G.E. Filter Con- 
denser for Amplifiers and 
P.A. systems. Metal Con- 
tainer. No. B477. 2Cn 
Special at 




Single Photophone Amplifier 2 Speaker 

Built to exacting standards by 
RCA-Victor. Together they make 
a fine P.A. system for medium sized 
VT/riiL installation. SPECIAL PRICE ON 
I- - jr± COMPLETE OUTFIT. Amplifier. 
r ' -* Speaker and Tubes. SO 

No. P15732 — Single 250 Am- ^ 0 0 — 

Plifier only 

No. Y19131— Speaker ^ 0 — — 

only 

No. P15733 — Complete Kit ^« 9£ 
matched tubes only ^J>^J 





R.C.A.-Victor Radio Speaker 

Magnetic Speaker equipped with chan- 
nel selection switch and volume con- 
trol. Mounted in 2-toned walnut 
panel 13' ? x 11!'* x ins. Orna- 

mental grille Natural re* 
production with plenty of ^« fif 
volume. No. W19170 




Magnavox Speaker Specials 

Quantity limited. Diameter 10c. 
Equipped with various transformers. 
Number Field Transformer 

W19309 650 Ohms Push-Pull 47's 
SPECIAL PRICE ON THE ^ A <y C 
ABOVE 

W19312 — With 9" cone, £ j <j£ 



2,500 ohmfield and P.P. 45^ 




No. CI492. 



Power Transformer 

Finest quality. Flush 
mounting type. For 3*6 
Tube Set*. Three or four 
2*2 V. heater tubes, one 
2' 2 V. Power Tube and one 
280 or 282 Rectifier. 



Tear out this advertisement, check the items you 
want and mail with your remittance. If you pre- 
fer, list your requirements in a letter by stock 
number and attach coupon below. 



For 7-8 Tube Sets. Four or Five 2 ,/ » V. 
Heater Tubes, two 2'/ 2 V. Power Tube* and 
oie 280 or 282 Rectifier. 
No. CI 507 . . .. .. .. 



$1.55 , 
$1.95 | 



WHOLESALE RADIO SERVICE CO. 
100 Sixth Avenue — Dept. C-123 
New York, New York 

Please s«»ml tne your hraml new catalog No. 5fi 
just off the press! 

Name 

A.Wn-s 

City . State 



mm mm mmce 

.So SIXTH AVE.NEWYDMCN.r. 
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$<*p*25Z*o50Z 



oVu^tfX/ ^.^^^ ' S fhe + ' me ° f fhe year when m ' llions of subscriptions to favorite magazines expire, 
RIGHT NOW is the time to renew your subscription when prices, for a limited time only, have been sensationally 
reduced. Ordering at this time will mean a saving of several dollars for you. 

In assembling these many combination subscription offers we have made it possible that our readers obtain standard, 
popular magazines at the lowest prices obtainable. Only by special arrangement with a group of famous publishers 
has this great combination of magazines been made available at the unusually low cost. NOW you should order— 
at money-saving prices. It is most appropriate at this time of the year to send your friend his favorite magazine. 
Read over the various combination offers, and see how we bring you double values for only half the price. Then 
order your magazines today. Prices are going up— this is your protection for one year. RIGHT NOW sit down 
and send us the list If books are to be sent to individual people, mention specifically the name of the magazine 
and to whom and where it should be sent. Don't miss this wonderful opportunity. All prices quoted are for sub- 
scriptions in U. S. A, only, Canadian and Foreign subscriptions require additional postage. 



OFFER NO. 1 

Radio Craft S2.so 

Radio News 2.50 

Regular Price $5.00 

OFFER NO. 2 

Radio Craft $2.50 

Short Wave Craft 2.50 

Regular Price $5.00 

OFFER NO. 3 

Radio Craft S2.50 

Everyday Science and 

Mechanics 2.50 

Regular Price $5.00 

OFFER NO. 4 

Radio Craft $2.50 

Popular Mechanics 2.50 

Regular Price $5.00 

OFFER NO. 5 

Radio Craft $2.50 

Popular Science | .so 

Regular Price (4.00 

OFFER NO. 6 

Radio Craft S2.so 



Modern Mechanix 
Regular Price 



1.50 
$4.00 



Radio Craft 

Christian Herald 
Regular Price 



OFFER NO. 7 

$2.50 
2.00 



$4.50 



OUR PRICE 

$3.75 

OUR PRICE 

$3.75 

OUR PRICE 

$3.75 

OUR PRICE 

$3.85 

OUR PRICE 

$3.35 

OUR PRICE 

$3.35 

OUR PRICE 

$3.50 



OFFER NO. 8 
Radio Craft $2.50 

Photoplay 2.50 

Regular Price $5.00 

OFFER NO. 9 
Radio Craft $2.50 

Life or Judge (Only One) 1.50 
Regular Price $4.00 

OFFER NO, 10 
Radio Craft $2.50 

Delineator | .00 

Regular Price $3.50 

OFFER NO. 11 
Radio Craft $2.50 

Pathfinder |.Q0 
Regular Price $3.50 

OFFER NO. 12 
Radio Craft $2.50 

American Boy 2.00 
Regular Price $4.50 

OFFER NO. 13 
Radio Craft $2.50 

Motion Picture f.50 
Regular Price $4.00 
OFFER NO. 14 



Radio Craft 

College Humor 
Regular Price 




$2.50 

r.so 

$4.00 



OUR PRICE 

$3.85 

OUR PRICE 

$3.25 

OUR PRICE 

$3.00 

OUR PRICE 

$3.00 

OUR PRICE 

$3.50 

OUR PRICE 

$3.25 

OUR PRICE 

$3.25 



. s an Ideal 
if t for Anyone 



Perhaps there is some friend out of town, or right 
near you, to whom you wish to carry your remem- 
brance throughout the year. Then here is a good 
idea. Send him his favorite magazine, or one you 
know he will thoroughly enjoy. (You can even send 
a magazine subscription to your best lady friend.) 
A subscription to a magazine is always appreciated, 
and certainly brings remembrances. A courtesy 
card advising your friend of the kind donor will be 
sent to him or her bearing your name. Send one or 
more popular magazines to your friends or relatives. 



OFFER NO. 15 



Radio Craft $2.50 

Screonland |.S0 

Regular Price $4.00 

OFFER NO. 16 

Radio Craft $2.50 

Silver Screen | .00 

Regular Price $3.50 
OFFER NO. 17 

Radio Craft $2.50 

Golden Book 3.00 

Regular Price $5.50 

OFFER NO. 18 

Radio Craft $2.so 

Review of Reviews 3,00 

Regular Price $5.50 

OFFER NO. 19 

Radio Craft $2.50 

Nature 3.00 

Regular Price $5.50 

OFFER NO. 20 

Radio Craft $2.50 

Scribner's 4.00 

Regular Price $6.50 

OFFER NO. 21 

Radio Craft $2.so 

Phytical Culture 2.50 

Regular Price $5.00 

OFFER NO. 22 

Radio Craft $2.50 

Boys' Life 1.00 

Regular Price $3.50 

OFFER NO. 23 

Radio Craft $2.50 

Pictorial Review 1.00 

Regular Price $3.50 

OFFER NO. 24 

Radio Craft $2.so 

Wonder Stories 2.50 

Regular Price $5.00 



OUR PRICE 

$3.25 

OUR PRICE 

$3.00 

OUR PRICE 

$4.25 

OUR PRICE 

$4.25 

OUR PRICE 

$4.25 

OUR PRICE 

$5.25 

OUR PRICE 

$3.25 

OUR PRICE 

$3.00 

OUR PRICE 

$3.00 

OUR PRICE 

$3.75 



All Subscriptions Will Be Mailed to 
You Without Delay — Use the Coupon 
When Ordering 
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The BIG "4" Offer 

Grouped below are many of the outstanding magazines which can be taken in 
combination with RADIO CRAFT. The individual groups represent a substantial 
saving over the regular newsstand rate of all the books. ORDER TODAY. 



Radio Craft 

Modern Mechanix 
Wonder Stories 
Christian Herald 



Radio Craft 

Popular Science 

Delineator 

Pathfinder 



Radio Craft 

American Boy 
Motion Picture 
College Humor 



Radio Craft 

Screenland 
Silver Screen 

Life or Judge (Only One} 



Radio Craft 

Golden Book 
Review of Reviews 
Nature 



Radio Craft 

Scribner's 

Nature 

Pathfinder 



Radio Craft 

Physical Culture 

Life or Judge (Only One) 

Boys' Life 



OFFER NO. 

I year 
I year 
I year 
I yeai 

OFFER NO. 

I year 
I year 
I year 
1 year 

OFFER NO. 

I year 

I year 

I yea i 

1 year 

OFFER NO. 

I year 



I year 
1 year 
I year 



Radio Craft 

Modern Mechanix 
Pictorial Review 
Nature 



OFFER NO. 
I year 
I yea 
I yea 
I yea 

OFFER NO 

I year 
I year 

I yeai 
I yeai 

OFFER NO 

I year 

I yea 

I year 

I year 

OFFER NO 

I year 
I yeai 
yeai 
yea 



I 



ar I 

ar r 
ar J 

NO 

ar I 

ar r 
ar J 

NO 

ar I 

ar r 
ar J 

NO 

ar. 
ar I 
ar r 
ar J 

NO 

ar I 
ar f 
ar J 

NO 

ar 

ar 1 

ar f 
ar J 

NO 

ar 

ar 1 
ar f 
ar J 

NO 

ar 

ar I 

ar f 
ar J 



25 

ALL FOUR 
ONLY $6.00 

26 

ALL FOUR 
ONLY $4.50 

27 

ALL FOUR 
ONLY $5.00 

28 

ALL FOUR 
ONLY $4.75 

29 

ALL FOUR 
ONLY $7.00 

30 

ALL FOUR 
ONLY $6.50 

31 

ALL FOUR 
ONLY $5.00 

32 

ALL FOUR 
ONLY $5.60 



YOU SAVE 

$2.50 

YOU SAVE 

$1.50 

YOU SAVE 

$2.50 

YOU SAVE 

$1.75 

YOU SAVE 

$4.50 

YOU SAVE 

$4.00 

YOU SAVE 

$1.50 

YOU SAVE 

$2.40 



The BIG "Popular" Offer 



RADIO CRAFT for One 


Year and your choice of a 


subscrip- ALL 3 FOR 


tion to any two of the 


publications listed below, 


$4.15 


one year, at the specia 


1 combination rate of 


Motion Picture 


Physical Culture 
Boys' Life 


McCall's 


College Humor 


Delineator 


Screenland 


Pathfinder 


Pictorial Review 


Silver Screen 




Woman's Home Companion 




THE 
PUBLISHERS 
WILL HAIL 
i-T//£ MAGAZINE 
w > DIRECT FROM 
THEIROHN0FNC& 
TO YOU 



Your Choice of One or More 
of These Popular Magazines 



Everyday Science 


Boys' Life 


and Mechanics 


Woman's Home 


Radio Craft 


Companion 


Short Wave Craft 


American Boy 


Wonder Stories 


Golden Book 


Popular Mechanics 


Screenland 


Radio News 


Silver Screen 


Popular Science 


Photoplay 


Modern Mechanix 


Motion Picture 


Christian Herald 


Pathfinder 


Life 


College Humor 


Judge 


Pictorial Review 


Delineator 


McCall's 


Review of Reviews 


Physical Culture 


Nature 


Scribner's 



Take Advantage of These Big 
Subscription Saving Offers — 
ORDER TODAY! 



RADIO CRAFT, 

96-98 Park Place, New York, N. Y. 

Gentlemen: Enclosed you will find my remittance of $ for which please send 

me Combination Offer No. , which consists of RADIO CRAFT and the following 

Magazines: 

Name Address 


Fill ..til 'hii *.»rfi.,,, „f th» ..urx-n if fnnciii'to i« »<. K* **nt In » frton.l. 
Do \<U OKI U II FltoM iil'IIKK II VI K • iK nil |t»X. 1/ »r%rr«l 
i . ..-int..', i,. r.» m.il.. | t, fri.it.K in ik- .) w»h i.iu|»ihs -1 «»••- 
- i'ihi onl>. oii>- for nili I ia«j«iti>' t«. !•<? «*Ht. Write i>»» i>l.*iii wtiltu 

I'l i..- r.,1 !)..■ .. . . to 

\ .ii... ,J i, iitur) 

N .in,- . . ... 


City ... ...^ State 

(For Canadian or Foreign Subscription rates on any combination offer, write for cost of 

additional postage.) 


M.uin.iti ihnr it t« m>ni >>v 

(I'rtm >i>ur ium« clrsrly) 
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The I^dio (raft Library Series cavers accurately 

every branch of Hudio-uMid thoroughty 9 too 



Presented on this page are the new books of 
the RADIO-CRAFT LIBRARY — the most com- 
plete and authentic set of volumes treating indi- 
vidually, important divisions of radio, hach book 
has been designed to give radio men the oppor- 
tunity to specialise in one or more of the popular 
branches of the industry. The material contained 



m these books will increase your knowledge; you 
will find them a real help in your work and they 
will contribute to your money earning capacity. 
Read these books during your spare time at home. 

The authors of these books are well-known to 
everybody. Each one is an expert radio man; 
an authority on the subject— each is thoroughly 



familiar with the field which he represents. 

This is perhaps the first real opportunity that 
you have ever had to build a radio library of 
books that are authentic, right-up-to-the-minute 
and written so that they are easily digested and 
clearly understood. Mail coupon below for your 
books. 



TO THE RIGHT 
WILL BE FOUND 
A SHORT RESUME 
OF EACH BOOK 



w^ 1 



Mio'' 



K5- 



Book No. I 

Radio Set 
Analysers 

And How To Use Them 

With Full Inttruetioni and De- 
scriptions of Set Analyzers. 
Tube Checkers. Oscillators, Etc. 

By L. VAN DER MEL 

Tills hook explains thoroughly 
the operation of set analyzers, 
tube cbeekers, oscillators anil 
other testing equlinnent. For 
every ruilio man Ibis hook is ei- 
tremely helpful. It rovers every 
phase of testing and Uves you 
valuable short cuts; completely 
Illustrated with photographs and 
diagrams to facilitate the use of 
modern testers. Recently reprinted. 



Book No. 2 

Modern Vacuum 
Tubes 

And How They Work 

With complete Technical Data on 
All Standard and Many Special 
Tubes 

By ROBERT HERTZBERG 

MOD Bit X VAC I 'I'M TTHKS 
ile>i-rlhe„ the fundamental elec- 
tron theory u hi rii f s the basis of 
all vacuum lube operation, and 
Kins progressively from the sim- 
plest tuo-element tubes rinht up 
to the latest pentodes and thyra- 
troiK. It Js written In clear, 
simple language and is devoid of 
the muthemat Irs uhich Is usually 
so confuting. Valuable reference 
charts it nd characteristic curves 
of standard and special tubes are 
to be found, also diagrams of 
sockets and pin connections. 



Book No. 4 

Modern Radio 
Hook-Ups 

The Best Radio Circuits 

A Complete Compendium of the 
Most important Experimental 
and Custombuilt Receivers 

By R. D. WASH BURNE 

II is fascinating to the experi- 
menter, or even to the up-to-date 
Service Man. to take a lOmmerclal 
set ami to ehamre it into one us- 
ing a famous hookup that is not 
found in any manufactured set. 
Many excellent circuits have nev- 
er been commercialized, but lim- 
ited only to home set bulldrrs. 
Thousands of these popular cir- 
euils have been requested from 
time to time, and in this book 
we have Included over 150 dr- 
ain*, which include the famous 
Perldyne. Cash- Box A.C.-D.C. 
Set and others. 



Book No. 3 

The Superheterodyne 
Book 

All About Superheterodynes 

How They Work. How to Build 
and How to Service Them 

By CLYDE FITCH 

There is no more fascinating a 
Mihjrct in the large array of radio 
circuit « than the famous super- 
heterodyne circuit. Whether you 
are a Service Man or experiment- 
er, fir^-hand knowledge about the 
construction of superheterodyne re- 
ceiver? |< very important. The 
hook on Superheterodynes gives 
underlying principles of their con- 
struction, right from the very first 
set m .nle. 



Book No. 5 

How to Become a 
Radio Service Man 

How to Get Started and How to 
Make Money in Radio Servicing 

By LOUIS MARTIN 

The ambition of many men in 
radio to<lay is to become a first - 
^rade Service Man. It is not as 
difficult us one might believe, but 
it cannot be done In a few short 
monlh>. Following very carefully 
the advice of Mr. Martin, who 
has dealt with the problems of 
thousands of Service Men. thi> 
book deals very carefully with the 
essential stages In the prepara- 
tion for qualifying as a Service 
Man. 



Book No. 



Bringing Electric Sets 
Up to Date 

With Pentodes. Multi-Mus. Dy» 
namie Speakers— Complete In- 
formation How to Modernize 
A. c D. C. and Battery Oper- 
ated Receiver* 

By CLIFFORD E. OENTON 

In this country there are over 
ten million electrically operated 
receivers that could be modern* 
)2H»<1 — by placing In them new type 
tubes, new speaker equipment and 
other modern Improvements. Thi. 
huslness 0 f Improving old sets 
<an j;o to the experimenters ami 
Service Men If they will quickly 
j inn n Into action. 



Book No. 7 

Radio Kinks and 
Wrinkles 

For Service Men and Experi- 
menters 

A Complete Compendium on the 
Latest Radio Short-Cuts and 
Money. Savers 

By C. W. PALMER 

It often becomes necessary for 
experimenters and Service Men to 
'•all upon their memory for some 
short cut or radio wrinkle that 
villi solve a problem quickly. In 
business, "short cuts"' mean time 
and money saved, and to the Serv- 
ice Man "time saved" means 
money earned. 



Book No. 8 

Radio Questions 
and Answers 

A Selection of the Most impor- 
tant of 5.000 Questions Submit- 
ted by Radio Men During the 
Course of One Year 

By R. D. WASHBURNE 

There have been collected a wide 
variety ol que»tfons which have 
come into our editorial offices dur- 
ing the past two years, ami only 
those whose answers would benefit 
the majority of men engaged in 
radio have been incorporated in 
this amazing question and an- 
swer book. A tremendously long 
list of topics Is treated. 



Book No. 9 

Automobile Radio 
and Servicing 

A Complete Treatise on the Sub- 
ject Covering All Phases from 
installing to Servicing and 
Maintenance 

By LOUIS MARTIN 

Automobile radios are up and 
coming, and someone has to ?en- 
ice them properly. It therefore 
biliooves you to read thl> Jm- 
men.scly important new book on 
the art of Automobile Radio. Tht 
hook is concise, and full of Illus- 
trations, photographs, diagrams 
and hookups. 

A few of the really Interesting 
chapters: Introduction; Automo- 
tive Radio Installations; Complete 
Descriptions of Commercial Auto- 
motive Receivers; Servicing Auto- 
motive Receivers: The Ignition 
Svstem: General Service Consider- 
ations; Kffects of Temperature on 
Power Supply; Conclusion. 



| Book No. 10 

Home Recording and 
All About It 

A Complete Treatise on Instan- 
taneous Recordings. Micro* 
phones. Recorders. Amplifiers, 
Commercial Machines, Serv- 
icing, etc. 

By GEORGE J. SALIBA 

If there is one subject that 
is fascinating to every radio 
man, it Is that of Home Ite- 
lordlng. Of course, this volume 
is not all on ■Iloine" record- 
ing, but the information con- 
tained therein is important to 
commercial radio men, studio 
operators, engineers and others 
Interested in this phase of ra- 
dio. 

The art of recording ar.d re- 
producing broadcast selections Is 
becoming more Important every 
day to radio men. experiment- 
ers and Service Men. Equip- 
ping dance halls, auditoriums, 
churches, restaurants and homes 
with public address systems and 
amplifiers brings many extra 
dollars and often an excellent 
income. 



Book No. II 

Point to Point Resist* 
a nee Measurements 

The Modern Method of Servic- 
ing Radio Receiver* 

By CLIFFORD E. DENTON 

of the difficult problems which 
Service Men face today when 
repairing receivers, the greatest 
Is that of replacing prober re- 
sistance valuta In arts This task b«- 
(om-i-v-n riior* difficult whfn Hi- \aluti 
of r**i«ii.rs ar<* unknown, ami manu- 
far I lire's of tiianv standard sets d" riot 
r>ass i hi* informal ion on in S p r\ K-r M< n. 
In thni «r* book radio men will find th« 
lnfi>riiint»cin nc^ilrd lo quirk.1} Mar* » 
recover in nor rim! o|>erftMn* rendition. 
Thi» book rota in hall the tune usually 
required to adjust the average art 
Siltticienl apaee haa hern devoted lo the 
elementary problems and Ihr theory of 
elertricity a* it | B applied to resistance 
measurements so that the Service Man 
will have a comprehensive idea as lo how 
to overcome this problem. 
Ilrlo* you wilt find a Partial list of the 
rnntenta which will appear in this new 

I VTIlOhOCTIOX. Advantage* ol Re- 
»i-t»nre Measurement Method of Serv- 
icing: for Radio Work: Baaic. I'rineiplee; 

Methods of Heaistnnce Measurement: 

Keautora in Hadio Receivers and Am- 
plifier*. Point. to-Point Hrsiefance. 
Measurements in Typical Kadio Set 
urine OhmmeleT. Resistance Measure, 
merits using Modern Tester; Routine 
Tf-'int - where Circuit [>iucr*m i* Avail. 
aMe and where Resistances are Kno w n* 
Id rin. Testing where Circuit Ilia-ram 
i* Not Available and where Kesistanraa 
are I'nknuwn the Hi-luiion of Voltage 
Tesriu* Melli.nlr lo Iteeirlanre Measure* 
in-l.l. AI'I'EN'llIX Resist ante Charu 



ALL BOOKS It' "«*'«". 

the new RADIO-CRAFT LI UK ARY are all Mrictly up-to-date, and written by men who 
WTvvv-n wra. m m ?5U! «»Mhject<. The volume, are all uniform size. tix9 Indies, nnd contain on an average of 50 to 

IJNIKCllviVl lllll<,r «Hons Kjch book N printed on fine book paper and no expense lia> been spared to make it 

an o«t*ijntling value, fur iU editorial content* as well as from the mecbanica! standpoint. 



Discount 
to You 



In order to make it possible for etervone lo buv these books 
the fifty fSO) cent prim b a I'cti. m«itle uniform for all vol 
Unies. You ran buv Hie - books separately, but you should 
take advantage of our special otter 

When Five (5) Books or More Are 
Ordered 

Deduct 20% from Your Remittance 

Simply fill in the coupon at left, 
with your remittance. Chick*, 
accepted 



and mall It to us together 
stamp* or icy orders 



Clip Coupon and Mail Today! 



GERNSBACK PUBLICATIONS. INC.. 96*98 Park Place. New York. N. Y. 

I hare circled below the numbers of books In the RADIO-CRAFT LIBRARY, which you 
are to send me, and hare deducted 20*^ for ordering five (5) books or more. I have Included 
my remittance in full, at the price of 50c each, when less than five books are ordered. 



The amount of 

circle number-. 



my remittance 

wanted: I 



li (Stamps. 



— . — — Address 



checks or money orders accepted. I 
li 7 8 9 10 11 
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$50,000 SPEAKER CLEARANCE 

SALE! 




The Ideal Short Wave Receiver Speaker: 
Eliminates Hum and Line Noise : 
Draws Less Current: 



SPECIAL - SALE - FEATURE 

FARRAND INDUCTOR DYNAMIC 

Absolutely Genuine Farrand . 
Compact in Size: 
Brings in the Very Weak Short Wave 
Stations: 

Do not confuse this model with the various similar types on the market, 
posing as Farrands. This is the true Farrand Inductor Dynamic, Its adap- 
tion to Short Wave Radio Receivers has proven a popular step. The most 
inaudible stations are brought in with remarkable clearness without the customary noise and 
hum of regular dynamic speakers. Has two magnets parallel to each other with a bracket 
placed between them to facilitate mounting. Overall 9" u 



BOSCH 

SPEAKER CABINET 




Will arrommodate am 
magnetic or dynamlt 
chassis up to 10" In 
diameter. A heautlfid 
walnut < j Wind artt>tle- 
ally and expensively 
finished. It u;l built 
by one of Hie fort-mo*! 
ni;tnufa< lurers of m Ill- 
net 8. • ! r* 1 1 contain- a 
cold hronze doth fur 
contracting [color 
srlinne. 

1L»" wide, 10" deep. 

$1.75 



JENSEN 



Model D-7.A.C. 

DYNAMIC 

Widely u«ed a> an ad- 
illtloiial MH-aktT In 
many home*, as well an 
on public addn**i *y->- 
teins. Will handle an 
euormoli* amount of 
volume without distort- 
ing or rati linn. KouId- 
1>e«i with a 28H rntitler 
lulie. Tin- »|>eaker mea- 

wld>, and 7 ~/\Vl" deep. 

10". Supplied complete 

D.C. Model $6.9$ 




Lim ited Quan lily I 
GENUINE Q # 



MAGNETIC 
CHASSIS 



Tins chassis is tin* identical 
one used in tlo K.l'.A. 1<»»A- 
ft^-TBBW h,oH a' 1 ' 1 UrA ^l»'-» k »T s which 

Hf^. ^WfiJ li>t for us hitfh iis $3o.iMI. Sot*' 
*ft^^L 7...jE l.uilt-tn output t r:m<dormoi" 
which permits n-o of 4.">U 
volt^ without distortion, rat- 
tling or blasting. tieticrous oversized magnet. 
The tliiek armature is accurately centered, the 
sturdy inetnl tr.mie is lined wilh a >|>oeial self- 
haltlinu tnhri< # «ivu{ly hni»rnviutt acouslie jiron- 
eriics of thU sensational speaker. Note the cor- 
rugated fUfface of the cone, an exclusive feature* — 
enhance" perfect ionnl reproduction >|UaMtic* coii- 
Mdoraldy; most compactly made; 9" outride di- 
aun-ier, 4^" deep overall. 




Trice 



$a.75 



FARRAND 

12 MODEL 
INDUCTOR 
DYNAMIC 



The 12" m ideU have two 
matfliet* standing uurlKht. 
with a hraekttt on the bnt- 
totn to ea*e mount I lift. 1>1- 
itn-n*lon* «f the 12" model: 
12" high an J C'/a" deep. 
(12" .Model) 




Our 1'rlre 



$5.95 



*ur»-< 12 V' high. 11 V 
itafTle opening reuuired. 
AC Model . £A qc 
with tube. ^«*»^T> 



OXFORD 

A.C.andD.C. 
CONCERT 



1 1 *i " rnnccrl model. 
Three iioltil siwu-nsdon 
Walaneed tone ty|>ea. .\.C 
u^s 2*n n-.tlihr. D.C. 
models ha\e a flold 
re^Utance <d 2.."m) 
ohms. Output trans- 
former may h<> had 
for aluKle or pudi 
null output tubes. 




PEERLESS 

A.C. and D.C. 
DYNAMIC 
SPEAKER 

CHASSIS 

Adaptable for the 
most powerful ampli- 
fier. Equally suited 
for use with any re- 
edier employing tho 
average type of audio 
aiii|)lltl(-atton system 
(King as low a* 00 volts "It" current. 1m\ model 
U»> a l.Ooo ohm field »nd a pudinull outhut trans- 
former; A.<\ model iued a do - redlfler system with 
a hum condenser for minimum A.C. hum. 

Dimension"— 12" high. 8" deep. ^jl a _ 
A.C. Model. rrlee.$8.S51>.C. ModeL l'rlc©.^" # Tr!* 
C Volt. Trie© $7.95 




Price Going Up, Buy Now ! 

Slromberij-Carlso^ 

MAGNETIC 
PICKUP 

The seuMHi for pnhlic ad- 
dress amplification is 
hero. For perfect tonal 

imalitv and >ervieo iuaitd. on a genuine STROM- 
KKIUi'-CAKLSON HCKIT. Little lias to 1m» said 
aliniit it — Stromhcnr -Carlson quality in known the 
world over. Price includes a StYomljen, r «Carl>on 
Head. Arm. Matching Transformer, IMekup Plug 
and 20-Koot liiMilatcd Extension Cord. 
IU"Y NOW! This how Price For a Short Time 
Only! 

Complete $5*50 




Prici 



A . C 



with Tube. 
Model .... 



$5-75 



OXFORD 



A. Cor D.C. 
Auditorium 
DYNAMIC 




14" auditorium model 
Takes a baffle 
with a 1JV4" 
opening. OuTsIze 
frames with ex- 
tra gauge v\iie 
In the held toil, 
whleh Kive* toe 
slienker higher field strength and permits greater 
energization. !>.<' mo<lel has a 4.000 ohm Held 
which ean b» energized from the i»ower hack* of 
amplifier* or from llil volt D.C. line. 

A.C. with 280 Tube $9-95 

1>.C. Model $7.95 



\\\ orders are F. O. R. New York, and 
suhject to prior sale. Terms- A deposit 
of 20% is required with every order. Bal 
ance may be p. ul • ti delivery. Deduct 
1% if full amount is sent with order. 
DO NOT SEND FOR CATALOG 



GRENPARK COMPANY 



24S Greenwich St. 



Dept. RC 



New York, N. Y. 
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RTC's Big December SPECIALS 



Every month we list on this page a 
few STAR* items which are not listed 
in our catalog. These are all specials 
on which the quantities on hand are 
not sufficient to catalog them. Once 
sold out, no more can be had. ORDER 
NOW — TODAY. 




No One in Radio 
Undersells Us! 



STOP SHOPPING— the lowest prices 
are right on this page. No one under- 
sells us. We meet any price on any . 
new merchandise. Order direct from 
this page and save money. 1007c satis- 
faction on every transaction. Take ad- 
vantage today of these special offers. 



★ "FARADAY" 



7 TUBE SCREEN-GRID 
RADIO RECEIVER 
Complete with Full Dynamic Speaker 

ONLY 65-NO MORE WHEN GONE 




'/ •Y*T.! 1 "* 8 ™? * £7*^ value than thi« before, we have yet to *ee it The selectivity 
and seDMtivily ..f tin- 7 tube receiver. «lu* to it, 3 tuned xta^ an- juj.t a* ri.nrn th«i*e of a 
•uiwr-heterodyne rce-cmr. Hie ration «,f thb, *et i* U,< dWrrihed «* 'Wnmia.nl. R 

"Hjrjrruit is none other than the "«o«d-«ki-.,t.»ndhy" T. R. F. type wl.lcl. i« the ...to-t fool- 
proof even enifned. It iiirorimrate* twi. Mair.s of tuned U. F. M..|>lih< .it i,>n „kI,,k ty| H - 24 
»rreei|.,md tube*: a type 24 power <h-tc< t.,r; a miikIc MaKe of tym 27 A. F. tmltajM ar..l>li..c«- 
timi and finally a ini-li-pull ,t«ire umi.K 2-4fl till**. The *et in m,M complete »ith a mulched 
li til (lynaimr apeaker. 

TuiiiM m «tni,jely «imi>le. The knob on the left i» a rami. in.it ion volume control and 
IMiwer switch. The knob on the nirht ..the Nation *elt-ctof. The to^le aw itch in the renter 
.I" y ? U *? <-" nt [<>\ ^ne «n>«i hi«h trehle to deep baas. CoiU. turnii.K-c«.ndermer-ltHi.«. 
filter hank filter choke, hi-pa»«< ronderiMr*, etc., wr e all thoroughly ahirlded. The rhsuuis 
iweli ia made of heavy ftausr metal. 

= „ * n0t T ! h# "^J*** tVP ** s F* " " h-vin« Quali-ie. » hlch are not found 

*irin« and b^anil, '"V 1 '? hi * >l *"'»"'vi y li.apite the lliair of new luhe* rec.ntly 
■r.nrfslr, that for nwrwr home uac the Tytw 45 tube* in pu»h Pull »r- 
U» tn« lr»»t tilt' or t ion 

vice rum to "denn-un " There itr liM le irmre Mian 100 of the*e tree ircr* 



toncther 



with careful 
thrown on the market, n it rcner 
rnncenictit eupplie* &<l equate |m«r 
Here la on excellent opport unity f< 
left »r.il nt thin l«>» prior are bound lo cive out m v-rv *h., r t order Hen.e - rirpt cnfhe— fir.t 'served i." The 
n. : ;r„i la Mo ..«-t„deW> ,-order .t«d»y " _.N!e.a U rea 19 S' »>,!.• by ?» high h, 1 2 d. * V ! overall ^m^oy, the 
All Inch tr*de hurtaaurh m Arruvui ru.idcnaera ( lai-oalat vulume 



I l-t»0. 



No. SP-2001 "Faraday tv 7 Tube Screen Grid T. ft. F. 

Receiver Including dynamic speaker but 

less tubes 
YOUR PRICE 



■««°"NEW DEPENDABLE" tester 

Sold Either Wired or In Kit Form 

Here Indeed i* your opportunity to build one of 
the finest lube checkers ever designed — an instrument 
which is MOD Kit N in ereiy sense of the word. Will 
tesi all the lali >t type tubes. lnchidln« tlKKO with 
7 AND 8 J'HhXIjS — 1 11 KECTLY— without the use 
of a single aduidt-r' 

The "XKW DErtiNDAItl.ti." desnlte Us hiKh de- 
Ktee of areuracy. Is exliemdy slm|iie to operate, ltoth 
l>lates of the sit — 82 n3 and other rei tiller tubes are 
readily tested without the u.-»e ol a "second plate" 
buitim. 

The instrument enudoy* a hlKh-Krade, D'AU- 
RONVAL TYPE. MOVIXG-COIL METE It. in^urlnK 
thereby extreme anuraiy. Thl-? hi-ti uitipnt will 
check more than 121) thfTcrent tnhes and even those 
which have not a< yet been phic.d on the market. 
The tube titter Is amply guarded acafn«t tube | 
"short.*. •* which comlltlon Is indhated by the flash- 1 — 
InK of a small pilot linht. All component paru are 

mounted on a beautifully etched panel and the entire instrument placed In a sturdily 
construct ptl. leathcrette-i overed. carrylnn ca^e. Kor operation on 105-125 volts. 5u »i0 
cycles. A.l . This Instrument Is available t Ither In kit form or completely wired and 
tested, ready to use. Shipping wet KM U lbs. 



NO. 303 "New Dependable 1 
eonttktely wired and 

tested. 

YOUR PRICE 



Tuba Tester, 

$18-74 



NO. 303 A "New Dependable" Tube Tester 
In kit form. 



YOUR PRICE.., 



$14-74 



NEW NEW NEW 

Service Men's Wire Wound 
Fixed Resistor Kit 
Only ioo Kits Left 

MSUUTtO 




FR E 



RADIO and SHORT 
WAVE TREATISE 

KS- T?3»-tis .ojid 



u«etu| T ln*ormetibfi, radio 
iigrami and Illustration^ 



SHORT 
WAVE 

rftEATi^t 



RADrOTCiClANS 
|ftA0lO DEALERS 
1j «THI>a>iPr: 



Over 100 New Hook.Up»t 
Etc 1000 Illustrations. 



JUST ANOTHER CATALOG. 



HERE »* A PARTIAL LIST 
CONTENTS 

Stole — Con»truc«o« , J Two-Tube 
JJf,":. w -vi • * Globe -Trottar" Ra ■ 
feW?r — S3-O0 Pflii Sug B e»«on*— 
Radio .Kink*, etc.. ate. 

| WRITE TODAY. Enclose 4 
cents for postage. Treatise 
sent by return mail 



t«iu have pr.ihnbly nrV rr n*n m rr«Utor of thf» 
l>tw bef.ire. It i» n<»w. it i. radically dirTrrpiit from 
othrr rr«iftor». buth ii> roimlrtirtinii, arrurnrv »nii 
litairitaiitnitc* o( cnliltrati.in. Thru,- rr»\»u,ta arp 
armorrd' in the *tru-tfn% »<>tiM> <>( the »t>rd. A he»\v wttvi r<nrrin« 
ar..i)ml the fine wirr mintniicr ttrrutnt itrot^ct* it in<if!initily and 
priUmiKB ita li(r. A tfftnr of lh\* lap* may br und orfr and orrr opo.r, 
fro*, ift to mrt without Ittnng i/j calibration or urartng out. 

T\t kd rnnrfi of ti rruitor*. onl) four of whirJi are diiflirnted. In 
otJu-r H.irdf thrri- »rc morr tkam t» diftmt tatutt If theae utitta were 
rx-iiittit itiduidunlH. tttry Mould roat morr than ti> AO. 

COX TEXT*. The kit routalna «n»- eaeh of tfie (ullowinc value*. 
2« ohnw CT,40C.T.MC.T;M oh ma. 100. J Ml. 250. 300. H(M). 600. 
I2S0. 1500. i'000. 2&O0 and 3000, and two eacll of the follow trie. .00 
oh ma. &00. 760 and lOOO. 

"My-Krt** 



A Real Microphone 
at the Price of a Toy 

More the 
largest value 
ever offered in 
a commercial 
type micro- 
phone! An un- 
usually large 
t w o-b u 1 1 o n 
microphone, 
ruggedly con- 
structed and 
designed especially for broadcast 
purposes. Frequency range SO to orer 
ByOOO cycles — adequate for all speech 
and music reproduction. EXCEL- 
LENT FOR PUBLIC ADDRESS 
n 0 R K . S t re t ched cush ioncd diap hra m 
of duralium with pure gold center 
contacts on buttons and diaphram. 
Standard 200 ohms per button. Finished 
In beautiful polished chrome. Net wel«ht 
1% lbs. Ship weight 2% lbs. 
No. "F* r 2 Button Mike SJ QC 
YOUR PRICE _ 9^m99 




NEW READ RITE MODEL 7IO ANALYZER 
TESTS LATEST TYPE * AND 7 PRONG TUBES 

NINE METER SCALES AVAILABLE 

tx-rri d**irtd in any inatriimrnt hnilt for a^rv ice 
rucceum-aa «.f <he <-«h>plHe unit. It it nv^dlfM 
the l*teat aoreen.crid. pentode, and mtiitl.mu 



Thia new Readme precision inatrameBt rnibodiea frat uree w hieh ha\ e alwn 
work. It) lo* r<«t. 12> atmi>lirily of deatcn; (3) ar. uracy of tiuaaiirrmenta. ( 
to add that the all M capable of tealihk anything- from old battery modal* 
receiver*. 

The "Model 710" u an ettrrmely compact device. The out- 
aide dimension* »f the rarryiitf c«*e are onlv 10^ by 7 »t by 3<< 



inrhe*. TheaniU>ii-r coot»lri* a D.C. voltmeter, an AJC. 'voltmeter 
and a niilliAmmetrr. The II.C. voltmeter ha* four nun: O to 
10, 0 to OO. 0 to 300 and 0 to 600 volt*. The AC voltmeter ha* 
three rmnttm 0 to 10. 0 to 140. and 0 to 70O volt*. The mill Win. 
meter haa two ran*, p on<- for IS mill, remdlnc and thr other for 

160 mil. Thl* variety of ranees makes h possible to tost 
every conceivable radio circuit: him. v.. I tat-* *eroiid«r»c* 

of power transforrnera. current drain of all radio tubea. includ- 
inc the Lwh i«.»rt 250 and 210 tubea. etc. 

CONVENIENT SELECTOR SWITCH -The in.trument i. 
equipped with a ten ixilitioti bi-p.,lar .elector .witch, by „,ear» 
' ' -ihieh readinc* ma^ lie obtained of "C" volla. "C" v<.l(a re- 
■-**- reveraed. plate voltate. *crcen-c;ri<l 
uutJied wirh (he anal) »er. 

ten 



58'S 



veracd 

viill'kge. etc. A 4 L »-vol( buttery ia 
to provide '•<-' hia*. for crid text a 

TEST PENTODES^' 'MULTI-Mur* Y S7*s' and 
—'SO RECTIFIERS. Etc.— There ."e four Joe" 
Mini of the analyarr to lake cure ol the four. five. *ix and *evn 
VtuiiK T, ub * > - There, i* » "crM-teai" pu*h-biitton. Pin »ck 
are avallhble for the individual u*e of idl metera. esternully. u 
every rnnce. There ia a acreen-trid pin jack, and there are tw< 
pin jacka for connecting the eaternnl battery. Both plntc* r»f th< 
W>-t>pe rectifier may be ti-aud by „„■ of a aperu.l ad.iplei 
lurjiiahed. (hart* arc |>rt>vided for measuring reaiatnticea ane 

T *}.*J nm ?y rT '■. fu .r ni » h r^ complete with teat ]e«,U. connect in* cable* Bur«i 
I reautnnce and capacity chart*. 

List Price. S27.SO. 




WE ARE A WHOLESALE HOUSE AND CAN NOT AC- 
CEPT ORDERS FOR LESS THAN $3.00. 

If CO D. shipment is desired, please remit 20% remit- 
tance, whi eh must accompany all orders. 

If full cash accompanies order, deduct 2% discount (except 
on Readrlte 710 Analyzer). Send money order— certified 
eheek — U. S. Stamps. 



$16.18 



You will find special prices from time to 
time, in this magazine. Get our big FREE 



ORDER FROM THIS PAGE 

catalog for the greatest Radio Bargains. 

Should you wish good* shipped by parcel post, be sure to include sufficient extra remittance 
tor same. Any excess will be refunded. 

Radio Trading Company 102 Park Place New York, N, Y. 
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wu ivdaji ivkat others. 
twM otter tomorrow 




Supreme engineered all equipment into 
one complete instrument — the DlAG- 
NOMETER. Competition followed 
with combinations of various types. 

Supreme invented the snap catch 
analyxer plug — Competition had to 
follow suit. 

Supreme pioneered the A.C.-D.C. 
single meter analyxer. Competition 
followed the leader. 

And Now — Supreme's exclusive "FREE 
REFERENCE POINT SYSTEM OF 
ANALYSIS." Imitators are bound to 
again follow Supreme leadership. 




MASTER 
DIAGNOMETER 



MODEL 91 

SUPREME ANALYZER 



Radiomen who set the pace In modern radio technique ook 
to the line of instruments which have demonstrated their ability 
time and again to set the pace in modern scientific development. 
And now Supreme offers an improved method of complete analysis 
through an analyzing cable and patented adapter — locking plug, 
greater speed, flexibility, efficiency, and complete banishment of 
obsolescence are now made possible by Supreme's new "FREE 
REFERENCE POINT SYSTEM OF ANALYSIS," 

This new system, owing to its extreme flexibility, is unaf- 
fected by even a complete rearrangement of the connections of 
tube elements to the tube terminals and so simple that any 
radioman can instantly apply it to his testing procedure and 
new developments as they occur. Referring to the accompanying drawing 
it will be seen that the numbers around the controls conform to the 
R,M.A, System for identifying the terminals of tubes; two spare (abbrevi- 
ated "SPR"), settings are provided for possible 8 or 9 terminal tubes. 

The controls as shown in the drawing are set for measurements between 
the terminals numbered 1 and 2 of the new KR-1 automotive radio recti- 
fier tube. By the new RMA system for designating tube terminals, the 
number 1 terminal of this tube is connected to the cathode element, while 
the number 2 terminal is connected to the plate. These controls are, 
therefore, correctly set for measuring the AC plate Potential of this tube 
when the "VOLTS" button is depressed, or the resistance between these 
terminals when the "OHMS" button is depressed. A separate control, not 
shown in the accompanying drawing, is used for selecting the various meter 
ranges. Since the "SELECTOR 1" is used also for current measurements, 
the "MILS." button may be depressed for reading the cathode current, 
which in this tube is the same as the plate current, but the plate current 
can be measured by rotating "SELECTOR 1" to position "2" and de- 
pressing the "MILS," button. 

The controlling grid of a type 24 tube is connected to the "top cap" 




terminal of the tube; the connections to the "top cap cir- 
cuits are abbreviated "T, C." on the accompanying drawings. 
The screen grid corresponds to the No. 1 terminal, the plate 
to the No. 2, the heater to No, 3 and No, 4, and the cathode 
to No. 5. All potential measurements should be made with 
reference to the cathode of No. 5 terminal, so that one of the 
controls should be set at No. 5 while the other control is ro- 
tated to the "T. C." position for the control grid potential 
measurement, to the No, 2 position for the plate potential 
measurement, etc. In this type, the tube test is accomplished 
by setting the "SELECTOR 1" control at the No, 2 position 
and the "SELECTOR 2" control at the "T. C." position, and 
depressing the "MILS," button for the first reading, followed 
by the "TUBE TEST" button for the second reading, after which both 
buttons are released. 

The two olates of the conventional types, 80, 82 and 83 rectifier tubes 
are connected to the No. 1 and No. 2 terminals and the applied P<>tent,als 
are measured with respect to the filament which is connected to the No. 3 
and No. 4 terminals. One of the controls should be set at the No. 3 0 
No. 4 position, and the other at the No. 1 position for one plate potentia 
measurement and at the No. 2 position for the other plate potential 
measurement. To measure the AC potential between the two plates, 
one of the controls should be set at No. 1 position and ^ the other at 
the No. 2 position. For each potential measurement, the ' VOLTS button 
should be depressed, as the meter is not applied to any circuit until a 
button is depressed, thereby providing positive protection to the meter. 

These few examples will suggest to the professional radioman the in- 
numerable measurements which are possible by this simple arrangement 
which constitutes the SUPREME FREE REFERENCE POINT SYSTEM OF 
ANALYSIS. 

Eventually, you pay for Supreme standards, Supreme engineering fore- 
sight, Supreme quality construction, Supreme skill and speed — why not 
enjoy' its economy In the beginning — NOW! 




SPRI 



SPR2 



Ask your Jobber for a demonstration. Meanwhile, inform your- 
self of the most up-to-date development in the science of radio 
testing equipment by sending for the 1934 Supreme Catalog 
Free. See Coupon. 





IIS COUPON WILL BRING YOt 
SUPREME CATALOG. 



J f9 Sv-pp-tmt HHq.. r 


"NTS- COS*. 

.r»*nwn-.i| N ■ 


Plena i«iid w-m w*lhe>a nii'iy*'"**. dt.nl u1-»j t Im B| 
TV u. T new C«UI*9i 


tunti 




fcuJre*» 








I Jobber PrMnrpn** 
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SO DAYS 
IRK TRIAL 



NDS of satisfied cus 
have saved from \i to 
radios by buying direct from 
laboratories. You, too. can make 
saving of 30% to 50% fey buying this 
eLuxe ALL-WAVE radio. . . finest develop 
^Midwest's 14 years experience as leading radio 
kcturer. . .at the sensationally low direct-from-labora- 
price of only $49.50. You'll be amazed and delighted at its 
er performance I It brings in broadcasts from stations 10,000 miles 
r nd more away. Gives complete wave length coverage of 9 to 2,000 meters 
(33 megocycles to 150 KG). Send for the big FREE catalog today! 

This bigger, better, more powerful, clearer- 
toned, superselective radio has FIVE distinct 
wave bands: ultra short, short, medium, 
broadcast and long... putting whole world of 




radio at your finger tips. Now listen in on all 
U. S. programs... Canadian, police, amateur, 
commercial, airplane and ship broadcasts... 



and world's finest stations as: DFA, Nauen, 
Germany— REN, Moscow, Russia — EAQ, 
Madrid,Spain~12RO,Ronie,Italy~VK2ME, 
Sydney, Australia. Ne>*er before so much ra- 
dio for so little moncy.Don't buy any radio 
until you learn about this greatest of radio 
values. Send today for money -saving facte! 



o 



40 NEW 1934 FEATURES 

Try tliis Midwest radio... in your own home Automatic SELECT-O-BAND (exclusive 
•..for thirty days before you decide. See with Midwest), simplifies short wave tun* 
for yourself the 40 new 1934 features that ing, instantly pointing out wave length of 
insure amazing performance. For example— the station. 

Other features include: Amplified Automatic Volume Control, 16 New Type Tubes, Bal- 
anced Unit Superheterodyne Circuit, Velvety Action Tuning, Super Power Class "A" 
Amplifier, 29 Tuned Circuits, New Duplex- Diode-High Mu Pentode Tubes, No-Image 



WORLD'S GREATEST 
RADIO VALUE 

^siasJs^ Mew 

Deluxe Auditorium Ti/pe 



WONDERFUL 
FOREIGN RECEPTION 

Newberry, 
S. C. — My 
Midwest 16 is 
the finest radio 
I ever heard. 
I have tuned in 
"everything'* 
\ n U n i t e d 
States, Canada 
Have picked 
up stations in South Ameri- 
ca, England. France, Spain* 
Germany, Italy. Also air- 
plane and ship transmitters, 
police stations* and numer- 
ous "ham" phone and codo 
transmitters. 

WiljbUb Lono, Jr. 




and Mexico. 



TERMS 

AS LOW AS 
««*> 



Heterodynes, Full Rubber Floated Chassis, Vari- 
able Tone Blender, Centralized Tuning, 7 KC 
Selectivity, New Thermionic Rectifier, Totally Sci- 
entifically Shielded (coils and- switch catacombed), 
etc* These and many additional features are usu- 
ally found only in sets selling from $100 to S 150. 



DEAL DIRECT WITH LABORATORIES 



Increasing costs afe sure to result In higher radio 
prices soon. Buy before the bifc advance... NOW, 
while you Can take advantage of Midwest's 
amazingly low prices. No middlemen's profits 
to pay! You save from 30% to 50% when you 
buy direct from Midwest Laboratories. , .you 
get 30 days FREE trial— as little as $5.00 down 
puts a Midwest radio in your home. Satisfaction 
guaranteed or your money back! FREE catalog 
746 Pope ht jT 8now8 sensational radio values. Write TODAY! 



BIG FREE CATALOG 

The 24-pa*e catalog shown above pictures the per- 
formance curves of this super radio. It illustrates a 
complete line of beautiful, artistic, de luxe consoles. . . 
in the new modernist io designs. . . priced to savo 
you 30% to 50%. You can order your ~~ 
Midwest radio by mail \\ ith as much certain- 
ty of satisfaction as if you were to select it per- 
sonally at Our preat radio laboratories. 
Write for your FREE catalog NOW! 



RUSH THIS COUPON F0H 
AMAZING 30-DAV FREE TRIAL 
OFFER AMD NEW 19*4 CATALOG 



UP 
TO 



50% 



MlDwrsT RADIO CORP,, 
Dept. 330 
Cincinnati, Ohio. 

Without obligation on my part send roe 
your new FHEE 1934 cuuilog, and com- 
plete details of your llhernl 30-<1fty 
FREE trial offer. This is NOT an order. 



AGENTS! 
Make Eaty 
Extra Money 

Check Here 
Details LJ 



MIDWEST RADIO CORP. 

DEPT. HH- CINCINNATI, OHIO, U. S. A., 



Established VI920 



Cable A"ddre$*f>Uraco ABC 5tK Edition 



City 
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